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ANNUAL  REPORT  OF  THE  ALASKA  AGRICULTURAL  EXPERI- 
MENT STATIONS,  1904. 

By  C.  C.  Georgeson,  Hiircial  Ac/cnt  in  Charge. 
WEATHER  CONDITIONS. 

For  the  first  time  since  these  investigations  began  it  becomes  neces- 
sary to  report  the  failure  of  many  cropa  under  experimentation.  The 
season  has  been  the  coldest  on  record  in  the  coast  region.  In  the 
interior  the  season  was  cold  and  backward,  but  some  of  the  early 
grain  matured  and  some  of  the  vegetables  grew  better  than  on  the 
coast.  South  of  the  coast  range,  along  the  entire  stretch  from  Port- 
land Canal  to  Uiudaska,  grain  has  been  a  complete  failure,  the  sum- 
mer not  being  warm  enough  to  mature  it.  Vegetables  of  even  the 
hardier  sorts  have  been  a  success  only  when  the  garden  happened  to 
be  located  in  sheltered  places.  Potatoes  have  yielded  but  one-foui'th 
of  a  crop  in  weight,  and  often  half  of  these  are  too  small  for  use. 
Cabbages  have  failed  to  head,  and  even  turnips,  ruta-bagas,  and  car- 
rots have  done  poorly.  The  weather  reports  submitted  herewith 
tell  the  story  of  low  temperatures,  continual  rain,  and  lack  of  sun- 
shine. Cloudy,  rainy  weather  has  also  j^revailed  in  the  interior  to  a 
much  greater  extent  than  is  normal  for  that  region.  Neverthe- 
less, there  was  enough  sunshine  to  mature  quick-growing  early  crops. 
At  the  Copper  Center  Station  nearly  all  of  the  Sixty-day  oats,  a 
variety  imported  from  Eussia  by  the  U.  S.  Department  of  Agricul- 
ture, matured;  and  at  Rampart  Station,  in  latitude  05°  30'  N.,  3^° 
north  of  Copper  Center,  all  varieties  of  l)ai'l('v  and  oats  matui'ed; 
and  it  is  to  be  noted  that  grain  has  matured  at  Kaiupart  every  year 
since  we  began  work  there.  The  explanation  is  to  be  found  in  the 
fact  that  there  is  more  sunshine  during  the  summer  months  in  that 
latitude  than  in  the  region  farther  south. 

It  should  be  noted  that  the  winter  of  1903-4  was  imusually  severe, 
particularly  in  the  coast  region;  not,  indeed,  in  excessively  low  tem- 
peratures, but  in  moderately  low  temperatures  long  continued,  acconi- 
panied  with  high  winds.  The  snowfall  was  light,  and  vegetation 
not  in  sheltered  places  sutl'ered  from  the  cold,  drying  winds.  Salmon 
berries,  blackberries,  and  cranberries  among  the  native  vegetation 
were  killed  in  exposed  places.    This  year  there  are  none  of  these 

265 


266  REPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


berries  in  Alaska  except  in  sheltered  spots.  Fifty  per  cent  of  the 
native  elderberrj^  bushes  on  Castle  Hill,  Sitka,  were  killed  by  the  cold. 
These  facts  will  account  for  the  killing  back  of  tlio  young  wood  on 
much  of  our  nursery  stock,  and,  followed  by  a  cold  summer  with  little 
sunshine,  tree  growth  is  naturally  backward. 

BRIEF  SUMMARY  OF  WORK. 

Since  the  last  report  the  following  has  been  accomplished  at  the 
several  stations : 

CLEARING  LAND. 

Twenty-one  acres  have  been  cleared  at  the  Copper  Center  Station. 
This,  with  the  16  acres  under  culture  the  past  season,  will  make  37 
acres  available  for  culture  at  that  station.  Only  6  acres  of  the  newly 
cleared  land  has  been  broken,  but  it  is  hoped  to  break  most  of  the 
remainder  in  the  spring  in  time  for  seeding. 

At  Kenai  Station  34  acres  have  been  cleared,  fenced,  and  broken, 
making  24^  acres  under  culture  at  that  place.   At  Rampart  .Station 
acres  have  been  cleared  and  broken  and  will  be  fenced,  giving  us  3  acres 
at  that  station,  and  at  Sitka  1  acre  has  been  cleared  and  fenced  and 
partly  ch-ained,  Avhich  increases  the  amount  cleared  to  6^  acres. 

BUILDINGS  AND  IMPROVEMENTS. 

At  the  Copper  Centei-  Station  a  log  house  16  by  24  feet,  with  a 
shed  attached,  has  1)een  completed  and  is  now  occupied  by  the  super- 
intendent of  the  station.  A  log  barn  20  by  24  feet  with  large  sheds 
has  been  so  far  completed  as  to  be  in  use,  and  a  cache  and  seed  room 
raised  from  the  ground  has  been  built. 

At  Rampart  Station  an  addition  12  by  16  feet  has  been  added  to  an 
old  log  cabin  so  as  to  make  the  place  habitable  for  the  superintendent. 

At  Sitka  Station  a  house  has  been  built  over  the  large  rain-water 
tank,  and  a  pro j)aga ting  house  10  by  20  feet,  with  attached  workroom 
10  by  15  feet,  is  under  construction,  though  not  quite  completed  at 
this  writing.  A  large  manure  shed  has  been  built  as  an  addition  to 
the  barn.  Another  improveihent  has  been  accomplished  by  putting 
the  city  water  into  the  main  building. 

EQUIPMENT  AND  SUPPLIES. 

A  complete  equipment  of  tools,  implements,  and  machinery  has 
been  purchased  for  the  Rampart  Station  and  safely  delivered  at  its 
destination.  Nursery  stock  has  been  purchased  for  the  growing 
mirscry  at  the  Sitka  Station,  and  seed  grain  and  fertilizers  have  been 
purchased  for  all  the  stations. 
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EXPERIMENTS. 

Detailed  accounts  of  tlie  experiments  at  each  station  are  submitted 
herewith.  At  the  Copper  Center  Station  the  nniin  aim  has  been  grain 
growing.  To  this  end  all  the  hardy,  early  maturing  varieties  of  small 
grain  that  we  have  been  able  to  pi'oduce  have  been  gi-own.  Experi- 
ments to  ascertain  the  effect  of  fish  guano  as  a  fertilizer  on  the 
growth  of  these  grains  have  been  under  way.  Some  grasses  and 
forage  plants  have  been  grown,  and  also  a  small  simount  of  the 
c'onnnon  hardy  vegetables. 

The  experiments  at  the  Kenai  Station  may  be  said  to  be  in  a 
transition  stage  from  that  of  grain  growing  to  dairy  work.  The 
sunnners  are  too  cool  at  Kenai  for  grain  growing,  but  stock  feed 
can  be  grown  in  any  quantity.  We  have  four  milch  cows  now  at  the 
station,  and  it  is  hoped  that  we  can  inci'ease  this  number  to  a  dozen 
or  more  and  to  supjjly  the  station  with  the  necessary  utensils  to  run 
a  small  dairy.  Mr.  Ross  has  made  a  little  butter,  which  he  reports 
to  be  of  fine  (juality.  The  farm  was  seeded  to  grain  under  various 
forms  of  fertilizer  experiments,  but  since  tlie  grain  failed  to  mature 
and  had  to  be  cut  for  hay  no  conclusions  can  be  drawn,  except  the 
broad  general  statement  that  fertilizers  stimulate  the  growth  in  a 
large  degree. 

The  Rampart  Station  has  been  and  will  be  devoted  wholly  to  the 
l)roblems  involved  in  grain  growing,  with  such  horticultui'al  efforts 
as  it  may  be  ])racticable  to  undertake. 

The  experiments  at  the  Sitka  Station  have  in  the  main  consisted 
in  testing  the  growth  of  varieties  of  fruits  which  give  promise  of 
some  degree  of  success.  To  this  end  nursery  stock  of  many  varieties 
and  from  several  sources  has  been  procured.  The  tests  are  confined 
to  early  maturing  sorts,  the  stock  selected  being  from  nurseries  in 
the  coldest  regions  in  the  United  States.  An  attempt  is  being  made 
to  propagate  raspberries  and  currants  for  distribution,  which  have 
done  well  here.  Several  thousand  apple  seedlings,  grown  from 
.^elected  hardy  varieties,  have  been  jirocured  from  the  Minnesota 
Experiment  Station.  These  will  be  used  partly  for  propagation  and 
partly  to  send  out  over  tlie  Territory  before  propagation  to  test  their 
hardiness. 

Fertilizer  experiments  proved  that  the  soil  needs  lime,  though  they 
were  inconclusive  in  other  respects  <)\\  ing  to  the  crops  failing. 

GRASS  INVESTIGATIONS. 

In  compliance  with  the  suggestion  made  in  my  last  rejDort  that 
specialists  in  the  Department  could  cooperate  with  us  in  scientific 
investigations.  Prof.  C.  V.  Pi])er,  of  the  office  of  the  Agrostologist, 
Bureau  of  Plant  Industry,  made  a  trip  of  two  months'  duration  along 
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the  coast  region  from  Sitka  to  Unalaska  for  the  piirpose  of  investigat- 
ing -which  species  of  grasses  and  forage  phints  are  of  practical  value 
in  that  region,  to  determine  the  value  of  the  grazing  lands,  and  to 
make  collections  of  the  flora.  Professor  Piper's  report  is  submitted 
herewith.  It  covers  very  satisfactorily  the  ground  he  has  gone  over. 
But  there  are  still  extensive  regions  in  the  Territory  in  which  no 
investigations  of  that  character  have  been  made.  Numerous  inqui- 
ries reach  this  station  about  the  grazing  conditions  in  the  Aleutian 
Islands.  There  is  but  little  definite  knowledge  on  the  subject,  and 
no  one  connected  with  the  station  can  spare  the  time  to  spend  a  sum- 
mer among  these  islands.  It  \vill  take  a  full  season's  work,  consider- 
ing the  lack  of  transportation  facilities  along  the  islands,  and  the 
Avork  can  not  be  done  except  by  special  provision  for  the  use  of  a 
boat.  If  arrangements  could  be  made  with  the  Navy  Department 
to  secure  one  of  the  navy  launches,  used  in  connection  with  the  build- 
ing of  the  coaling  station  on  Kiska  Island,  it  would  be  very  desirable. 
There  ai'e  also  stretches  of  pasture  lands  in  the  interior,  which  it  will 
take  two  seasons  to  investigate  fully.  I  therefore  recommend  that 
this  Avork  be  continued  and  suggest  that  it  can  not  be  placed  in  better 
hands  than  those  of  Professor  Piper. 

ENTOMOLOGICAL  WORK  NEEDED. 

No  entomological  investigations  have  been  made  in  Alaska.  The 
station  receives  frequent  complaints  of  injurious  insects  attacking 
garden  vegetables,  and  as  there  is  no  entomologist  connected  Avith  the 
station  it  Avouid  be  A'ery  desirable  if  arrangements  could  be  made 
Avith  the  DeiKirtment  by  Avliich  an  expert  from  the  Bureau  of  Ento- 
mology could  be  detailed  to  spend  a  season  in  Alaska. 

INTRODUCTION  OF  CATTLE. 

Professor  Piper  refers  Avith  some  detail  to  the  efforts  that  are  being 
made  at  stock  raising  as  a  commercial  enterprise,  and  it  is  not  neces- 
sary to  dAvell  on  it  further  than  to  rencAv  the  recommendation  made 
in  former  re]iorts  that  an  appropriation  be  made  for  the  introduction 
of  breeds  suitable  to  the  climatic  conditions  prevailing  in  the  Terri- 
tory. The  cattle  Avhich  are  noAV  here  are  not  Avell  adapted  either  to 
the  Avet  Aveather  of  the  coast  or  the  cold  Aveather  of  the  interior.  The 
Avriter  believes  that  the  GoA'ernment  Avould  confer  a  lasting  benefit  on 
the  Territory  by  introducing  the  GalloAvay  breed  of  cattle  and  such 
hardy  sheep  as  tlie  Black-faced  Scotch.  For  daii-y  purposes  a  strain 
of  milking  Shorthorns  Avill  be  better  adapted  to  the  country  than  the 
Jersej^s  or  Jersey  grades,  Avhich  are  at  present  most  common. 
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TEACHING  GARDENING  TO  THE  INDIANS. 

The  writer  ventures  to  renew  his  recommendation  that  steps  should 
be  taken  to  teach  vegetable  growing  to  the  natives  of  Alaska.  They 
are  slowly  acquiring  a  taste  for  vegetables,  and  their  demands  for 
seed  are  yearly  more  numerous.  They  know  nothing  about  the  cul- 
ture of  plants  aside  from  potatoes  and  turnips.  Instead  of  feeding 
them  with  rations  it  will  be  cheaper  to  send  an  instructor  in  garden- 
ing to  visit  the  principal  villages,  supply  them  with  seed,  give  prac- 
tical instruction  in  their  culture,  and  perhaps  maintain  model  gar- 
dens for  a  few  years.  It  will  cost  less  than  to  supply  them  with  food, 
and  the  Indians  will  be  better  off  in  the  end. 

REPORT  OF  C.  V.  PIPER  ON  THE  GRAZING  LANDS  OF  THE  SOUTH 
ALASKA  COAST  AND  THEIR  POSSIBLE  UTILIZATION. 

The  following  is  a  report  of  investigations  made  during  the  sum- 
mer of  1904,  in  which  the  Alaska  Experiment  Station,  through  the 
Office  of  Experiment  Stations,  cooperated  with  the  Bureau  of  Plant 
Industry,  represented  by  the  c>ffice  of  the  Agrostologist. 

ITINERARY. 

Acting  under  instructions  from  the  Agrostologist,  I  arrived  at 
Sitka  July  14,  where  three  days  were  spent  in  consultation  with 
Professor  Georgeson  regarding  tlie  scope  of  the  proposed  investiga- 
tions and  in  acquiring  such  avaihd)le  data  as  would  aid  in  the  work. 
July  15  an  excursion  to  the  head  of  Skwashianski  Bay  made  pos- 
sible an  examination  of  the  small  area  of  meadow  lands  there,  which 
are  said  to  be  fairly  typical  of  similar  lands  in  southeastern  Alaska. 
Leaving  Sitka  July  10,  I  arrived  in  Kadiak  July  24,  touching  en 
route  at  Yakutat,  Kayak,  Orca,  Ellaniar,  Valdez,  Seward,  Seidovia, 
Homer,  Aurora,  and  Innerskin  Bay,  at  most  of  which  places  oppor- 
tunity was  offered  for  a  brief  examination  of  the  shore. 

vSix  days  were  spent  on  Kadiak  Island,  mostly  in  the  vicinity  of 
Womens  Bay,  where  a  Seattle  company  has  entered  extensively  into 
the  raising  of  sliec]i  and  cattle. 

Proceeding  westward  July  30,  Unalaska  was  reached  August  4. 
On  this  route,  botli  going  and  returning,  brief  stops,  varying  from 
one  to  twelve  hours,  were  made  at  Uyak,  Karluk,  Cold  Bay,  Chignik, 
Unga,  Sandpoint,  Bellkofski,  Unimak  Pass,  and  Dutch  Harbor. 
Though  these  stops  were  brief,  they  enabled  me  at  most  j^laces  to 
make  a  survey  of  the  neigliboring  lands. 

August  10  I  was  again  in  Kadiak,  and  on  the  following  day  reached 
Seidovia,  on  Cook  Inlet. 
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In  order  to  examine  the  Kenai  peninsula,  and  especially  Kachemak 
Bay,  the  site  of  the  proposed  Finnish  colony,  it  was  necessary  to 
travel  by  sloop,  a  slow  but  fairly  satisfactory  mode  of  jjrogress. 
Eight  days  were  thus  spent,  visiting  Homer,  Aurora,  Port  Axel,  the 
Finnish  colony  site.  Anchor  Point,  Ninilchuck,  Kussilof,  and  Kenai. 

Leaving  Seldovia  August  23,  Yakutat  was  reached  on  August  29, 
touching  en  route  most  of  the  places  visited  while  going  west.  Five 
days  wei*e  spent  near  Yakutat  examining  the  surrounding  region,  and 
especially  the  flat  meadow  lands  l.ying  along  the  Ankou  and  Setuck 
rivers.    September  -i  Sitka  was  again  reached. 

INTRODUCTION. 

The  south  Alaska  coast  from  Portland  Canal,  its  extreme  south- 
eastern inlet,  in  longitude  180°  W.,  to  Unalaska,  in  longitude  166° 
W.,  forms  almost  a  semicircle,  its  diameter  being  the  fifty-fourth 
parallel,  and  its  most  northern  points,  A^aldez  and  Tyonook,  lying- 
just  north  of  the  sixty-first  parallel.  The  total  length  of  this  stretch 
of  coast,  ignoring  bays  and  inlets,  is  about  2,000  miles. 

Officially,  the  region  from  Mount  St.  Elias,  longitude  141°  W., 
southeastward  is  designated  southeastern  Alaska.  Westward  of 
Mount  St.  Elias  the  coast  region  forms  southwestern  Alaska. 

From  a  biological  standpoint.  Cook  Inlet  forms  a  much  more  nat- 
ural point  of  division.  Eastward  from  this  inlet  tlie  land  is  for  the 
most  part  densely  covered  with  timber,  vrhile  to  the  westward  the 
lands  are  mainly  gi'ass  covered  and  devoid  of  timber. 

Of  the  islands  to  the  westward  of  Ilnalaska  little  is  known  from 
the  standpoint  of  agriculture,  no  examination  with  this  end  in  view 
ever  having  been  made. 

The  total  area  of  the  grass  lands  of  the  south  Alaska  coast  approxi- 
mates 10,000  square  miles.  Nearly  all  of  this  lies  between  Cook  Inlet 
and  Unalaska.  Of  this  total  area  at  least  one-half  would  seem  to  be 
capable  of  utilization.  Much  of  this  last  is  covered  with  tall  and 
rank  grasses,  often  6  feet  high.  The  remainder,  lying  in  more  exposed 
situations  or  at  higher  elevation,  produces  grasses  that  are  too  short 
for  hay  cutting,  but  furnish  splendid  pasturage. 

GRAZING  LANDS  OF  SOUTHEASTERN  ALASKA. 

THE  YAKUTAT  PLAINS. 

The  only  extensive  areas  of  grass  lands  known  in  southeastern 
Alaska  are  those  lying  in  the  river  valleys  near  the  coast  south  of 
Yakutat.  Inasmuch  as  these  lands  have  been  several  times  referred 
to  in  reports,  and  as  they  are  now  in  part  accessible  owing  to  the 
building  of  the  Yakutat  and  Southern  Railway,  a  careful  examina- 
tion was  made  of  them.  This  railway  has  lieen  built  primarily  to 
tap  the  several  rich  salmon  stx'eams  flowing  into  the  ocean  south  of 
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Yakiitat,  it  being  impracticable  to  fish  them  by  approach  from  the 
ocean.  The  railway,  which  is  projected  to  be  built  to  the  Alsek  River, 
a  distance  of  45  miles,  at  present  is  built  only  to  the  Setuck  River, 
10  miles  from  Yakntat. 

Practically  the  whole  of  this  region  is  an  old  glacial  moraine  com- 
posed of  fine  gravel,  which  slopes  very  gently  to  the  seashore.  The 
land  close  to  the  seashore  is  somewhat  higher  than  that  lying  behind 
and  is  heavily  tiniliered.  Owing  to  this  strip  of  higlier  land,  most  of 
the  streams  flow  parallel  with  the  coast  for  some  distance  near  their 
debouchments.  It  is  along  the  valleys  of  these  streams  that  the 
grass  lands  lie,  but  owing  to  the  flatness  of  the  land  and  the  slight 
elevation  abo\e  the  sea  level  they  are  very  poorly  drained,  notwith- 
standing the  gravelly  nature  of  the  soil. 

Traveling  along  these  rivers  in  a  canoe  one  receives  the  impression 
that  the  grass  is  tall  and  rank  on  these  flat  lands.  This,  in  fact,  is 
the  case  on  a  very  narrow  strip  just  along  the  river  banks,  where  there 
is  fine  growth  of  bluetop  (Vahniiar/rost'is  langsdorfA)  and  sedge 
{('arc,/'  criiptocarpn).  This  strip  of  tall  grass  is.  however,  nearly 
alAva3's  confined  to  the  immediate  banks  of  the  rivers.  The  great 
mass  of  the  land  is  covered  with  a  thin  layer  of  bog  moss,  which  sup- 
ports but  a  scant  vegetation  of  grass  and  sedges  less  than  a  foot  high. 

It  is  a  conservative  statement  to  say  that  fully  80  per  cent  of  these 
Yakutat  grass  lands  are  thus  scantily  grassed.  Apart  from  this 
meager  amount  of  grass,  which  practically  precludes  the  cutting  of 
winter  forage,  another  serious  difficulty  presents  itself  in  the  fact  that 
poison  parsnip  (Cicufa  doi/f//a.si/)  occurs  quite  plentifully  over  all 
the  land  that  is  the  least  boggy,  which,  as  before  stated,  is  80  per  cent 
of  the  area.  Thus,  even  if  these  meadows  were  used  for  grazing, 
great  care  would  need  to  be  exercised  in  the  spring,  when  grass  is 
scanty  and  the  sweet  but  very  poisonous  tubers  of  this  plant  are 
frequently  forced  to  the  surface  by  the  frost. 

AYhile  the  above  statements  are  true  concerning  the  Yakutat 
meadows  as  a  whole,  there  are  small  areas  which  are  exceptional. 
For  example,  along  the  lower  Ankou  occurs  a  narrow  strip  of  several 
hundred  acres  well  grassed  with  silvertop  ( Deacluini p><ia  ccespitosa) 
and  beacli  rye  {Khjiims  moUlfi)  and  free  from  Cicuta.  Care  would 
need  to  be  exercised  in  utilizing  even  this,  as  the  surrounding  boggy 
lands  bear  an  abundance  of  jwison  parsnip. 

Again,  the  strij)  of  land  lying  just  within  the  ocean  dunes  is  often 
well  grassed  with  beach  rye  and  red  fescue  {Festuca  rubra). 

A  particularly  good  area  of  arable  land  lies  along  the  railway 
wliere  it  reaches  the  Setuck  River.  This  consists  of  3  or  4  square 
miles  of  gravelly,  well-drained,  level  land,  at  present  looking  much 
like  a  run-out  meadow.  It  is  apparently  very  Avell  adapted  to  such 
cultivated  grasses  as  smooth  brome  and  tall  meadow  oat  grass.  It 
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will  undoiil^tedly  grow  all  sorts  of  hard}-  vegetables.  Tlie  present 
grass  covering  is  rather  scant}',  but  it  is  probable  that  this  can  be 
greatly  increased  by  cultivation.  This  particular  piece  of  land  is 
well  worthy  of  homesteaders'  attention. 

It  is  within  the  bounds  of  possibility  that  the  larger  part  of  the 
Yakutat  plain  can  be  drained  and  made  into  fine  meadow  lands.  In 
their  present  state,  however,  they  are  not  adapted  to  stock  raising, 
with  the  exception  of  such  small  areas  as  above  noted. 

OTHER  GRASS  LANDS  IN  SOUTHEASTERN  ALASKA. 

Apart  from  the  Yakutat  plains  there  are  no  extensive  grass  areas 
known  in  southeastern  Alaska.  Along  many  of  the  quiet  inlets  and 
channels  are  narrow  strips  of  grass  on  the  higher  beaches  composed 
largely  of  beach  rye,  but  the  acreage  of  these  is  always  small.  At 
the  heads  of  some  of  the  inlets  more  extensive  areas  of  a  similar 
character  occur,  some  of  which  may  contain  100  acres  or  more.  The 
lower  portions  of  such  flats  are  covered  with  sedges  and  beach  rye, 
while  in  the  higher  portions  bluetop  [Calamagrostis  lanr/sdoi'fd)  is 
the  princii)al  grass. 

Where  such  lands  lie  near  enough  to  the  towns  they  furnish 
admirable  sites  for  small  dairy  or  stock  farms,  and  undoubtedly 
many  of  them  Avill  be  so  utilized. 

GRAZING  LANDS  OF  SOUTHWESTERN  ALASKA. 

THE  KEXAI  PEJ^INSULA. 

That  portion  of  the  Kenai  Peninsula  lying  on  Cook  Inlet  and 
north  of  Kachemak  Bay,  comprising  an  area  100  miles  long  by  20 
to  30  miles  wide,  is  an  extensive  jolateau.  Its  southern  portion,  on 
Kachemak.  Bay,  lies  500  to  1,000  feet  or  more  above  the  sea  level. 
It  slopes  mainly  to  the  westward,  so  that  the  portion  from  Anchor 
Point  northward  is  but  100  to  200  feet  above  the  sea  level.  Most 
of  this  land  is  timbered,  but  there  are  considerable  areas  of  grass 
lands  near  Anchor  Point,  near  Homer,  and  at  the  site  of  the  pro- 
posed Finnish  colony. 

At  Homer  there  is  an  extensive  sand  spit  about  4  miles  in  length 
and  from  one-quarter  to  1  mile  across.  This  spit  supports  a  good 
growth  of  se\eral  grasses  and  sedges.  Beach  rye  (Ehjmvs  mollis) 
is  the  most  important  and  most  abundant,  but  red  fescue  {Festuea 
rubra),  bluegrass  (Poa  pratcusis) ,  and  seashore  grass  {Puccinellia 
sp.)  furnish  considerable  grazing.  At  the  base  of  the  spit  the  land 
rises  gradually  to  the  high  plateau  above,  the  scattered  timber  giving 
the  appearance  of  moinitain  parlvs.  The  open  portions  of  this  land 
support  a  luxuriant  growth  of  bluetop)  [Calamagro'stis  langsdorfii) 
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Fig.  2-— View  of  Low  Meadow  Lands  at  Head  of  Womens  Bay,  near  Kadiak. 
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often  G  feet  tall.  At  a  rough  estimate  the  grass  lands  in  this  vicinity 
comprise  about  2,000  acres. 

The  site  of  the  proposed  Finnish  colony  is  on  the  north  side  of 
Kachemak  Bay,  not  far  from  its  head.  From  the  colony  site  to  the 
head  of  the  bay  are  extensive  tide  flats,  which  are  mainly  covered 
with  sedges  about  2  feet  high.  The  marshy  nature  of  these  lands, 
together  with  the  coarse  nature  of  the  forage,  makes  them  of  but 
limited  value.    Undoubtedly  they  can  be  much  improved  by  diking. 

The  grass  lands  of  the  colony  site  proj^er  consist  of  about  500 
acres  of  excellent  land  covered  with  a  luxuriant  growth  of  bluetof) 
5  to  6  feet  high.  These  lands  lie  close  to  the  seashore  and  less  tlian 
100  feet  above  it.  Back  of  these  lands  are  higli  hills,  500  to  1,500 
feet  high,  the  plateau  on  the  toj)  of  which  consists  in  part  of  exten- 
sive grass  areas.  Much  of  this  grass  consists  of  bluetop  often  <i  feet 
high.  Other  areas  are  pure  growths  of  Siberian  fescue  (Festvca 
altaica).  Interspersed  with  these  are  several  other  good  grasses, 
among  them  Agropyron  violacemn .  Aloperitrns  alpinus,  Bromus 
richardsonii,  and  Deschampsia  citspitoKn.  These  plateau  grass  lands 
are  apparently  very  extensive.  To  render' them  accessible  will,  how- 
ever, require  the  building  of  roads  or  trails  up  to  the  easiest  slopes. 
At  Anchor  Point  there  is  but  little  grass  land  near  the  seashore, 
but  on  the  plateau  behind  are  considerable  areas  much  like  those 
just  described.    The  plateau  at  this  point  is,  however,  much  lower. 

An  important  fact  in  relation  to  all  of  the  grass  lands  of  this 
region  is  that  they  are  underlaid  with  coal,  Avhich  is  exposed  for  miles 
in  the  blufl's  along  the  coast.  In  view  of  this  fact,  it  is  doubtful  if 
title  to  the  land  can  be  gained  by  homcsteading  it. 

At  Kenai  there  are  no  naturally  grassed  lands,  except  the  sand 
dunes  along  the  beach  and  the  marshes  lying  inside  of  them.  The 
dunes  are  covered  principally  with  beacli  rye  {Elymu.s  mollis)  and 
bighead  sedge  {Carex  macrocephala).  In  the  brackish  marshes 
occur  red  fescue  {Festuca  mhra)  and  Puccinellia.  Here  also  is 
found  poison  parsnip  {Cicnta  douglasii),  and  there  is  a  record  of 
some  native  cows  having  been  killed  by  it  several  years  ago. 

KADIAK  ISLAND. 

Kadiak  Island  is  about  100  miles  long  by  50  miles  wide.  It  is 
mountainous  in  character,  the  hills  rising  quite  abruptly  from  near 
the  seashore  to  heights  of  1,000  to  ?>,000  feet  (PI.  YII,  fig.  1).  At 
the  end  of  July  there  was  still  considerable  snow  at  2,000  feet,  but 
this  is  said  to  be  quite  exceptional. 

The  island  is  much  cut  into  by  long,  narrow  bays  or  fiords,  into 
the  heads  of  which  flow  streams.  In  such  places  are  usually  quite 
extensive  areas  of  flat  lands,  luxuriantly  covered  with  grass  (PI.  VII, 
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fig.  2).  The  slopes  up  to  1.500  feet  altitude  are  also  well  grassed, 
excepting  where  there  are  thickets  of  alder  or  willow,  but  they  are 
usually  too  steep  to  utilize  otherwise  than  by  grazing.  The  total 
area  of  these  hillside  lands  is  much  greater  than  that  of  the  approxi- 
mately level  lands,  at  least  in  the  proportion  of  20  to  1. 

On  the  hillsides  the  jjrincipal  grass  is  bluetop  (Calamagrostis 
Imif/sdorfii) ,  which  often  covers  large  areas  in  a  pure  growth.  This 
was  exceptionally  fine  on  hillsides  burned  over  in  March,  by  which 
means  the  old  straAV  and  moss  were  destroyed,  thus  permitting  better 
drainage.  Tn  such  places  this  grass  is  often  6  feet  high.  On  the 
contrary,  if  the  hills  are  burned  over  in  June  the  fire  kills  the  grass 
roots  as  well  as  the  moss,  with  the  result  that  fireweed  {E pilohium 
angustifolhmi)  takes  possession  of  the  ground. 

Other  grasses  on  the  hillsides  are  relatively  luiimportant,  though 
Festuca  alta'tca  occurs  in  the  more  gravelly  lands  in  some  abundance. 

On  the  flat  lands  before  mentioned  a  tall  species  of  sedge  {Carex 
( ryptocarpti)  forms  a  broad  fringe  along  the  shore  of  the  bays  and 
sloughs,  especially  on  lands  which  are  occasionally  covered  by  tide 
Avater.  Back  of  this  sedge  beach  rye  [Elyrnus  mollis)  forms  a  more 
or  less  broad  zone  (PI.  VIII,  fig.  1),  often  mixed  with  patches  of 
Poa  glnmaris.    In  the  drier  lands  bluetop  is  most  abundant. 

These  three  plants  furnish  the  great  bulk  of  the  forage  on  Kadiak 
Island,  and,  indeed,  in  ]nost  parts  of  the  Alaska  coast,  but  the  blue- 
top  is  more  abinidant  than  all  of  the  other  grasses  together. 

Bluetop  cures  very  readily,  owing  to  its  slender  stems  and  thin 
leaves,  making  a  sweet  and  palatable  hay.  Beach  rye  cures  much  less 
easily,  owing  to  its  thick  stems.  The  sedge  cures  very  slowly,  even 
under  favoral:)le  conditions,  owing  to  its  pithy  stems.  All  three  of 
these  plants  grow  so  luxuriantly  that  they  yield  from  2  to  3  tons  of 
hay  per  acre. 

Of  forage  plants  other  than  grasses,  a  lupine  {Lupinus  unalasken- 
s?'s)and  fireweed  {E pilohium  angusti folium)  were  both  abundant. 
They  are  readily  eaten  by  sheep.  A  fern  {Afhi/rium  cyclosorum) 
often  occupies  hillsides  to  the  virtual  exclusion  of  other  plants.  It  is 
never  eaten  by  animals. 

In  the  immediate  vicinity  of  Kadiak  the  lands  have  been  quite 
closely  grazed  for  years  past  b}^  the  village  cows.  In  such  closely 
grazed  lands  the  princi])al  grasses  were  bluegi'ass  (Poa  pratensis) 
and  wild  barley  [Hordeum  horeale).  The  latter  is  not  much  relished 
by  cattle. 

A  very  similar  condition  on  closely  grazed  lands  was  noticed  also 
at  Kenai.  The  facts  point  to  the  probability  of  bluetop  being  a  grass 
that  will  give  way  under  close  grazing;  but  as  bluegrass  readily 
replaces  the  native  grasses,  permanent  pastures  of  the  best  kind  are 
assured. 
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Fig.  2. —Angora  Goats,  Wood  Island,  near  Kadiak. 
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The  islands  lying  adjacent  to  Kadiak  are  very  similar  to  it  in  char- 
acter, with  the  exception  of  Afognak,  which,  like  the  northwest  cor- 
ner of  Kadiak,  is  timbered  with  spruce. 

ALASKA  PENINSTTLA  AND  ADJACENT  ISLANDS. 

The  whole  region  to  the  westward  of  Kadiak  might  briefly  be  de- 
scribed as  being  similar  to  Kadiak,  but  entirely  devoid  of  timber,  the 
shrubs  more  scrubby,  and  the  grass  less  luxuriant.  The  land  is  none 
(he  less  splendidly  adapted  to  grazing,  a  large  variety  of  grasses 
occurring.  It  is  only  in  favored  spots  that  the  grasses  are  as  luxu- 
riant as  on  Kadiak,  though  the  species  are  for  the  most  part  the  same. 
On  the  hills  occur  extensive  areas  of  ciowlx'rry  (Kinpetrum,  nlf/rmn). 
locally  called  "  moss,"  which  in  jjlaccs  seriously  limits  the  amount  of 
grazing. 

Much  of  tlie  Alaska  Peninsula  is  far  too  mountainous  to  be  desira- 
ble for  stock  raising,  but  where  valleys  occur  near  the  heads  of  numer- 
ous inlets  the  land  often  lies  very  favorably. 

UNALASKA. 

This  island  differs  but  little  in  its  vegetation  from  Kadiak,  though 
tlie  plants  as  a  rule  are  less  luxuriant.  The  principal  grasses  are 
silvertop  {Deschampsia  cmspitosa) ,  beach  rye,  bluetop,  and  Calmna- 
grostis  oleutica.  The  latter  occurs  but  sparingly  to  the  eastward,  but 
is  quite  abundant  on  this  island. 

Some  difficulty  would  be  experienced  on  Unalaska  in  finding  grass 
sufficiently  rank  to  cut  for  fodder,  especially  if  a  large  quantity  were 
necessar3^  A  cultivated  field  of  bluegrass  and  white  clover  in  the 
town  w-as,  however,  as  tine  as  any  I  have  ever  seen.  Small  areas  of 
beach  rye  are  nearly  as  luxuriant  as  the  same  grass  farther  eastward. 

BUOWSING  LANDS. 

On  Kadiak  Island  and  to  the  westward  the  mountain  sides  are 
often  covered  Avith  a  dense  growth  of  alder  {Abius  n'muuta)  3  to  10 
feet  high,  and  to  a  less  extent  low  willows  of  several  species  form 
copses  in  wet  places.  These  latter  especially  are  said  to  be  eaten 
readily  in  winter  by  cows  and  sheep,  and  goats  are  said  to  eat  any  of 
the  deciduous  shrubs.  In  some  places  these  shrubs  cover  the  ground 
almost  to  the  exclusion  of  other  plants. 

In  the  region  to  the  eastward  of  Kadiak  there  are  likewise  many 
places  where  this  same  alder,  together  with  willows,  salmon  berry, 
hucklel)ei"ry,  and  other  deciduous  shrubs,  forms  a  large  part  of  the 
vegetation.  This  is  especially  true  of  many  places  about  Prince  Wil- 
liam Sound, 
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WINTER  FEED. 

Owing  to  the  damp  summer  climate,  the  curing  of  hay  on  the 
Alaska  coast  is  a  difficult  matter.  With  three  days  of  favorable 
weather  bluetop  will  cure  perfectly,  and  where  one  needs  but  a  small 
quantity  of  hay  no  jjarticular  difficulty  is  experienced  in  getting  it. 
On  the  contrary,  Avhere  a  large  quantity  of  winter  feed  is  needed  it 
is  i^ractically  impossible  to  secure  it.  Under  such  conditions  resort 
must  be  had  to  silos.  Without  question  the  bulk  of  the  Avinter  feed 
used  in  Alaska  will  have  to  be  silage.  The  experience  of  Professor 
Georgeson  and  others  with  beach-i've  silage  has  been  entirely  satis- 
factory, and  doubtless  other  plants  will  furnish  an  equally  good 
silage. 

The  following  analyses  of  the  three  most  common  grasses  or  grass- 
like forage  plants  of  the  Alaska  coast  have  been  made  through  the 
courtes}^  of  the  Bureau  of  Chemistry.  Their  value  can  only  be  accu- 
rately determined  in  connection  with  digestion  exjaeriments.  These 
three  plants  are  bluetop  {Calamagrostis  langsdorf,i) ,  sedge  {Carea; 
cryptocarpa) ,  and  beach  rye  {Elymus  mollis). 


Composition  of  Alaskan  forage  plants. 


Mois- 
ture. 

Ash. 

Ether 
extract. 

Crude 
fiber. 

Proteids. 

Nitro- 
gen-free 
extract. 

Bluetop  -   

Per  cent. 
7.18 
5.85 
11.92 

Per  cent. 
3.90 
10. 65 
7.51 

Per  cent. 
1.03 
2. 12 
3.26 

Per  cent. 
42.94 
25.72 
30.31 

Per  cent. 
4.58 
10.32 
12. 71 

Per  cent. 
40.37 
4.5.34 
35.29 

Beacli  rye  _     

TJTIIilZATION  OF  SOITTHERN  ALASKA  GRAZING  LANDS. 

SHEEP  HUSBANDEV. 

The  only  sheej)  seen  in  .Alaska  were  on  the  ranch  of  the  Frye- 
Bruhn  ComiDany  near  Kadiak,  where  about  80  head  were  seen  in 
excellent  condition.  These  sheep  are  the  remnant  of  9,000  head  which 
were  introduced  from  Oregon  in  1902  and  1903,  tlie  remainder  having 
perished.  At  first  sight  it  would  seem  that  this  appalling  loss  of  over 
98  per  cent  is  concluisve  evidence  that  sheep  raising  in  Alaska  is 
not  likely  to  jjrove  profitable.  Inquiry  into  the  causes  of  the  mor- 
talitjr  does  not  necessarily  bear  out  this  conclusion.  Five  hundred  of 
the  sheep  Avere  drowned  in  March,  1903,  b}-  being  caught  at  the  head 
of  a  narrow  cove  by  the  incoming  tide.  One  hundred  and  fifty  head 
were  lost  by  becoming  frightened  and  jumping  over  cliffs.  The  rest  of 
(hose  that  died  succumbed  from  scab,  which  broke  out  in  January, 
1903.  Owing  to  lack  of  shelter  it  was  then  impossible  to  dip  them, 
as  that  treatment  in  Avinter  would  have  been  equivalent  to  killing 
them.  The  result  was  that  all  but  about  SO  died  of  the  scab.   Thus  all 
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the  mortality  was  due  to  causes  entirely  preventable.  It  was  inter- 
esting to  know  that  several  head  of  sheep  which  ran  wild  survived  the 
winter  without  care. 

At  Uyak  I  was  informed  that  4  head  of  sheep  survived  the  winter 
of  1903-4  without  care. 

Some  years  since  the  Alaska  Commercial  Company  had  a  band  of 
about  50  sheep  on  Kadiak,  the  remnant  of  a  considerably  larger  lot 
imjiorted  from  San  Francisco.  Of  the  original  importation  the 
greater  portion  died  the  first  winter,  some  say  from  scab,  others  from 
cold  and  neglect.  At  any  rate,  this  venture  seems  not  to  have  been 
a  success,  the  last  of  the  sheep  having  l)een  killed  about  six  years 
since.  Various  informants  have  reported  so  ditierently  to  me  on  the 
facts  concerned  with  this  that  it  does  not  seem  advisable  to  consider 
it  either  as  evidence  for  or  against  the  possibility  of  successful  sheep 
raising.  It  is  worthy  of  note,  however,  tliat  botli  these  lots  of  sheep 
were  imported  from  the  semiarid  regions  of  Oregon  and  California 
and  brought  to  a  moist  and  colder  country. 

There  seems  to  be  a  general  unanimity  of  oj^inion  in  Kadiak  that  in 
an  ordinary  winter  sheep  can  not  be  safely  left  without  care  after  the 
beginning  of  January.  Indeed,  many  would  place  the  time  a  month 
or  six  weeks  sooner.  New  grass  never  appears  before  May  15,  and 
often  not  until  June  1.  Therefore,  under  the  best  of  conditions,  sheep 
will  need  four  and  one-half  months  of  feeding  and  shelter.  The 
superintendent  of  the  Frye-Bruhn  ranch,  after  one  winter's  experi- 
ence, thinks  it  will  be  more  than  this. 

Another  serious  difficulty  lies  in  the  lateness  of  the  lambing  season. 
It  is  generally  agreed  that  lambing  should  not  take  place  before  June 
1.  The  lambs  will  need  shelter  and  feed  by  December  1  or  earlier, 
unless  one  takes  serious  chances  of  losing  many. 

Whether  sheep  raising  can  be  profitable  at  present  under  such  con- 
ditions remains  to  be  demonstrated.  The  mere  fact  that  sheep  in 
small  numbers  have  wintered  without  care  is  no  proof  that  successful 
sheep  husbandry  can  thus  be  carried  on,  nor  even  that  one  or  two 
months'  feeding  should  suffice.  The  risks  in  such  procedure  are  too 
great  to  warrant  a  careful  stock  raiser  in  taking  the  chances. 

Destructive  wild  animals  are  no  menace  to  sheep  raising  on  Kadiak 
and  other  islands.  Eagles  may  destroy  a  few  lambs,  but  these  birds 
are  easily  exterminated.  Kadiak  bears  are  too  scarce  and  too  easily 
destroyed  to  merit  consideration.  On  the  mainland  wolves  mav 
j^rove  troublesome. 

In  the  light  of  present  knowledge  one  can  be  safe  in  saying  that 
sheep  can  be  raised  on  the  Alaska  coast  if  adults  are  given  five 
months'  feed  and  shelter  and  the  lambs  a  month  more.  That  such 
sheep  husbandry  will  be  profitable  is  problematical. 
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Owing  to  the  damp  climate,  foot  rot  is  a  disease  to  be  feared.  Un- 
usual care  should  therefore  be  exercised  to  import  only  perfectly 
health}^  animals. 

A^liile  the  outlook  for  successful  sheep  husbandry  is,  in  my  opinion, 
doubtful,  it  is  desirable  that  some  of  the  hardy  northern  breeds  be 
tested.  ^'\Taere  browse  is  abundant  it  is  not  unlikely  that  such  ani- 
mals may  prove  decidedly  profitable. 

ANGORA  GOATS. 

Eev.  C.  P.  Coe,  of  Wood  Island,  has  several  head  of  Angora  goats 
(PL  VIII,  fig.  2),  which  have  jDassed  the  last  two  winters  with  but 
little  care.  This  year  his  herd  has  shown  very  satisfactory  increase, 
and  no  difficulty  is  anticipated  in  wintering  the  kids.  These  ani- 
mals bid  fair  to  be  very  successful  along  the  Alaska  coast  wherever 
there  is  abvmdant  browse  and  where  the  winter  snowfall  is  not  too 
great.  From  Kadiak  westward  there  can  be  but  little  doubt  as  to 
their  being  a  success,  and  even  in  southeastern  Alaska  it  is  altogether 
likely  that  the}'  will  thrive.  Owing  to  their  tractability  and  the  ease 
with  which  they  are  kept,  Angora  goats  should  prove  most  useful 
animals  for  the  natives  as  well  as  for  whites. 

BEEF  RAISING. 

Two  Seattle  companies  have  already  begun  to  raise  beef  cattle  in 
southwestern  Alaska.  The  Frye-Bruhn  Company  have  200  head, 
mostly  Herefords,  on  Kadiak  Island,  while  another  company  is  be- 
ginning operations  on  Akun  Island.  The  former  company  began 
operations  witli  cattle  in  July,  1903,  with  about  260  head.  During  the 
winter  of  1903—4  about  140  head  of  these  were  lost,  mostly  by  falling 
over  cliffs.  Owing  to  the  fact  that  the  earliest  grass  appears  on  the 
steep  southerly  slopes,  the  cattle  crowded  in  such  places.  In  some 
instances  the  sod.  loosened  by  the  frost,  gave  way  and  precipitated 
them  over  the  cliffs.  In  other  cases  the  cattle  used  their  horns  when 
crowded,  the  wounded  ones  losing  their  footholds  in  endeavoring  to 
escape.  As  precautions  more  care  is  now  used  in  selecting  their 
feeding  grounds  and  the  cattle  have  been  dehorned. 

Cattle  of  various  breeds  have  been  raised  for  years  past  at  nearly 
all  the  settlements  along  the  coast.  AVlien  they  belong  to  the  natives 
they  are  forced  to  exist  through  the  winter  with  little  or  no  care, 
eking  out  an  existence  by  feeding  on  browse  and  seaweeds.  Milch 
cows  kept  by  whites  are  fed  from  five  to  six  months,  as  a  rule.  This 
Avinter  the  manager  of  the  Frye-Bruhn  Company  ranch  is  preparing 
to  feed  his  beef  cattle  five  months  or  more,  and  it  would  seem  that 
such  a  course  is  better  economy  than  to  keep  them  half  starved  on 
such  feed  as  they  can  find. 
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It  is  possible  to  raise  many  times  more  beef  on  the  Alaska  grass 
lands  than  the  present  population  tliere  can  use.  The  only  other 
markets  available  at  present  are  the  Pacific  coast  cities.  Whether  it 
will  prove  profitable  to  raise  beef  in  Alaska  and  mar-ket  it  in  Seattle 
and  other  coast  cities  remains  to  l)e  demonstrated.  Api)ar('ntly  there 
is  no  other  outlet  for  surplus  Alaska  cattle,  but  with  a  sufHciently 
large  supply  there  seems  no  reason  why  in  time  such  a  trade  should 
not  be  remunerative. 

Cattle  fatten  readily  in  spring  on  Alaska  grasses,  and  keep  in  fine 
condition  till  late  into  the  fall.  Some  Herefords  slaughtered  at 
Kadiak  in  July  furnished  as  fine  beef  as  any  I  have  ever  seen  or 
eaten. 

DAIRYING. 

Milch  cows  of  various  breeds  have  long  been  kept  at  most  of  the 
coast  settlements,  and  the  common  testimony  is  that  they  do  exceed- 
ingly well  while  feeding  on  the  green  grasses.  Professor  Georgeson's 
tests  have  demonstrated  that  they  keep  up  an  excellent  milk  flow 
on  beach-grass  silage,  and  doubtless  the  other  grasses  are  quite  as 
nutritious. 

For  two  reasons  I  am  impelled  to  believe  that  the  utilization  of  the 
Alaska  grass  lands  will  yield  most  profit  through  dairying:  (1) 
Because  of  the  necessarily  long  feeding  period — five  to  six  months — 
during  ^vhich  only  dairy  cows  yield  a  compensating  return,  and  (2) 
the  freight  to  distant  markets  on  concentrated  products  like  butter  and 
cheese  is  not  a  serious  factor. 

There  are  many  admirable  sites  for  dairy  colonies  or  settlements, 
not  only  on  Kadiak  Island,  but  also  on  other  islands  and  on  the  main- 
land. Dairying  is  to  be  one  of  the  chief  industries  in  the  proposed 
Finnish  colony  on  the  Kenai  Peninsula.  With  such  an  enormous 
wealth  of  grass  as  southwestern  Alaska  possesses  it  is  difficult  to 
doubt  that  it  will  become  a  great  dairy  country.  It  is  doubtful  if 
equally  good  opportunities  for  colonies  of  dairy  husbandmen  can  be 
found  in  the  United  States  to-day.  Certainly  there  is  no  place  left 
where  320-acre  homesteads  of  magnificent  grass  lands  can  be  had  for 
the  taking. 

RECOMMENDATIONS. 

In  view  of  the  enormous  area  of  the  southwestern  Alaska  grass 
lands  it  seems  most  advisable  that  this  undeveloped  i-esource  be  con- 
verted into  wealth.  Perhaps  nothing  will  stimulate  this  more  than 
a  live-stock  experiment  station.  The  peculiar  problems  connected 
with  stock  raising  in  Alaska  are  likely  to  prove  expensive  to  pioneers, 
as  indeed  has  already  been  proven.  There  are  still  many  problems 
confronting  the  stock  raiser  which  it  is  clearly  the  province  of  an  ex- 
periment station  to  solve. 
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Among  the  most  important  lines  of  vcovk  thus  presented  are  the 
adaptability  of  different  breeds,  both  of  sheep  and  cattle,  to  the  condi- 
tions; the  relation  of  available  winter  feeds,  both  to  fattening  and  to 
milk  flow ;  the  investigation  of  such  jDlants  as  lupine  and  fireweed 
for  silage,  and  the  further  investigation  of  forage  plants  for  culti- 
vated fields,  especially  of  legumes. 

Such  a  live-stock  experiment  station  Avould,  in  the  opinion  of  the 
writer,  best  be  located  on  Kadiak  Island,  or  one  of  the  islands  im- 
mediately adjacent.  The  conditions  there  are  fairly  repi'esentative, 
these  islands  being  better  grassed  than  most  of  the  regions  to  the, 
westward,  while  they  have  a  shorter  season  than  the  equally  well 
grassed  lands  of  Cook  Inlet.  Such  an  establishment  should  do  much 
to  stimulate  the  rapid  utilization  of  a  great  resource. 

NOTES  ON  THE  GRASSES  AND  OTHER  FORAGE  PLANTS  OF  THE 

ALASKA  COAST. 

GRASSES. 

Savastnna  odoratn  (L.)  Scribn.,  Vanilla  grass. — A  sweet-scented 
grass  often  used  by  the  Indians  in  basketry.  It  occurs  in  meadows, 
usually  scattered  among  other  grasses,  very  seldom  making  a  pure 
growth.    This  grass  has  but  little  forage  value. 

Sacastana  alpina  (Lilj.)  Scribn.,  Alpine  vanilla  grass. — Very  simi- 
lar to  the  preceding,  but  much  smaller  and  with  a  denser  inflo- 
rescence. It  was  observed  only  on  Kadiak  Island,  at  about  1,000  feet 
above  sea  level,  but  is  known  to  occur  quite  generally  along  the 
Alaska  coast,  in  the  niovmtains. 

Plxlenm  alpinum  L.,  Mountain  timothy. — This  grass  was  observed 
at  almost  every  jjoint  exu mined.  Luxuriant  specimens  may  be  2  feet 
high  or  more,  but  the  grass  is  usually  shoi'ter.  Owing  to  its  rather 
scanty  leafage  and  low  growth  it  has  not  been  considered  of  agricul- 
tural value,  l)i!t  it  is  worthy  of  such  trial  in  Alaska. 

Phleum  pratense  L.,  Timothy. — This  important  agricultural 
grass  is  only  sparingly  introduced  along  the  Alaska  coast.  Even 
where  established  it  shows  no  tendency  to  become  aggressive,  but, 
on  the  contrary,  appears  hut  pooi'ly  adapted  to  the  conditions.  A  few 
plants  observed  were,  however,  tall  and  vigorous,  suggesting  that 
by  selection  a  variety  might  be  secured  which  would  be  agricul- 
turally successful.  The  possibility  of  securing  a  valuable  grass  by 
hj'bridizing  this  with  the  preceding  species  is  also  worthy  of  investi- 
gation. 

Alopecunis  alpinus  J.  E.  Smith.,  Mountain  foxtail. — A  rare  grass 
on  the  south  Alaska  coast,  but  growing  3  to  -1  feet  high.  ^\liile  too 
scarce  to  be  a  factor  in  the  amount  of  native  forage,  it  nevertheless 
may  pro^  e  of  cultural  value,  and  should  be  tested. 
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Alopecurus  geniculatus  L.,  Water  foxtail. — Infrequent,  and  of 
but  little  forage  value. 

Arctagrostis  arundinacea  (Trin.)  Beal. — This  grass  much  resem- 
bles bluetop,  having  the  same  habit  and.  like  it,  growing  4  to  7  feet 
high.  It  is  not  unconnnon  along  Cook  Inlet  and  is  certainly  worthy 
of  testing  in  cultivation. 

Cinna  lati folia  (Trev.)  Griseb.,  Wood  reed  grass. — A  tall  grass 
with  drooping  panicles,  found  mainly  in  woods  or  copses.  It  is  not 
sufficiently  plentiful  to  be  of  much  value. 

Agrostis  alba  L.,  True  redtop. — This  well-known  grass  was  ob- 
served at  but  two  points — namely,  Yakutat  and  Homer — being  clearly 
introduced  at  each  place.  It  thrives  well  and  seems  to  be  aggressive. 
We  judge  it  to  be  one  of  the  grasses  that  will  prove  of  high  value 
for  grazing  in  case  the  native  grasses  tend  to  disappear.  True 
redtop  should  not  be  confused  with  the  grasses  called  "  redtop  "  on 
the  Alaska  coast.  There  arc  iwo  gi-asscs  thus  misnamed,  bluetop 
{Calamagrostis  langsdorfi)  and  silvertop  {Descham,psia  ccespitosa) . 

Agrostis  hyemalis  (Walt.)  B.  S.  P.,  Rough  hair  grass;  Agrostis 
geminata  Trin.;  Agrostis  cvqnlval rls  Trin.;  Agrostis  mertensii  Trin., 
and  Agrostis  rossw  Vasey. — The  foregoing  five  species  ai'e  small 
grasses  which  furnish  practically  no  forage. 

Agrostis  exarata  Trin.,  Whitetop. — This  species  quite  closely  re- 
sembles true  redtop,  but  has  a  closer  pale  green  panicle  and  no  creep- 
ing I'ootstocks.  The  larger  forms  of  it  grow  2  or  3  feet  high,  and 
under  some  circumstances  may  l>e  worthy  of  cultivation. 

Agrostis  melaleiica  (Trin.)  Hitchcock. — Interesting  as  being  the 
characteristic  Alaska  coast  grass  on  the  sphagnum  bogs.  Its  slender 
stems,  scarce  a  foot  high,  furnish,  however,  but  little  forage. 

Calamagrostis  langsdorfii  Trin.,  Bluetop. — The  most  abundant 
grass  on  the  Alaska  coast,  growing  luxuriantly  from  sea  level  up  to 
1,000  feet  elevation.  Extensive  areas  of  this  grass  are  often  6  or  7 
feet  high,  which  during  the  summer  months  makes  traveling  toil- 
some labor.  The  usual  name  applied  to  this  grass  in  Alaska  is  "  red- 
top,"  but  as  the  name  really  belongs  to  a  well-known  agricultural 
grass  which  is  l)eginning  to  appear  in  Alaska,  we  Avould  suggest 
"  bluetop  "  as  a  more  appropriate  name,  the  panicle  being  blue-purple 
rather  than  red  in  color. 

Calamagrostis  alentica  Trin.,  Aleutian  reed  grass. — Found  but 
sparingly  at  Sitka,  Latouche,  and  Unalaska.  Too  scarce  to  be  of 
forage  value. 

Calamagrostis  n.  sp. — Kadiak,  in  low  meadows.  A  small  species 
allied  to  C.  deschampsioides  Trin. 

Descham.psia  hottnica  (Wahl.)  Trin.,  and  Deschampsia  coespitosa 
(L. )  Beauv.,  Silvertop. — These  two  closely  allied  species  occur  mainly 
in  low-lying  meadows  near  the  seashore,  often  indeed  in  places  which 
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the  high  tides  cover.  They  furnish  excellent  grazing,  but  owing  to 
the  nearly  leafless  stems  yield  but  little  hay. 

Deschampsia  curtifolia  Scribn. — A  dwarf  species  occurring  on 
gravelly  soil. 

Deschampsia  atropurpurea  (Wahl.)  Scheele. — Found  at  Unalaska 
and  Latouche.    It  is  of  no  economic  importance. 

Deschampsia  calycina  PresL,  and  Deschampsia  elongata  (Hook.) 
Munro. — Both  these  species  were  found  along  the  railway  at  Yakutat ; 
undoubtedly  introduced. 

■  Trisetum  cernuum  Trin. — A  woodland  grass  of  no  economic  value 
collected  at  Sitka,  Yakutat,  and  Latouche. 

Trisetum.  suhspicatum  molle  (Michx. )  Gray. — In  I'ocky  soil,  scarce. 
Found  at  Kadiak  and  Unalaska. 

Avena  striata  Michx. — A  few  plants  seen  only  at  Kenai. 

Melica  suhiilata  (Griseb.)  Scribn. — Unalaska,  on  rocky  cliff  near 
the  seashore. 

Poa  annua  L.,  Annual  bluegrass. — Common  in  yards  and  waste 
places  about  nearly  all  Alaska  settlements. 

Poa  stenantha  Trin. — A  rather  common  species,  but  mainly  con- 
fined to  rocky  cliffs  and  gravelly  stream  banks,  and  consequently  or 
little  forage  value. 

Poa  eminens  Presl. — A  coarse  species  2  to  4  feet  high,  groAving  in 
wet  meadows  near  the  seashore.  It  is  not  abundant  enough  to  be  of 
importance. 

Poa  pratensis  L.,  Kentucky  bluegrass. — From  my  observations 
Kentucky  bluegrass  seems  not  to  be  native  along  the  Alaska  coast, 
bat  introduced.  In  places  it  is  abundant,  especially  about  the  settle- 
ments. It  is  an  important  fact  that  where  the  native  grasses  have 
been  displaced  bluegrass  is  one  of  the  principal  species  to  occupy  the 
ground. 

Poa  nemoralis  L. — Frequent,  but  grownig  usually  on  cliff's  and 
therefore  of  little  forage  value. 

Poa  lanata  Scribn.  &  Merrill  ined. — species  closely  related  to  Poa 
pratensis,  but  of  coarser  growth.  It  is  common  at  Unalaska,  and 
apparently  would  be  of  value  in  cultivation. 

Poa  trivialis  L. — Apparently  native  in  Alaska,  but  scarce.  We 
saAv  it  only  at  Sitka. 

Poa  leptocoma  Trin.  var. — Found  only  at  Orca  on  stream  banks. 

Poa  arctica  R.  Br. — A  low  species  occurring  at  Kadiak  and  Un- 
alaska. 

Poa  hispidula  Vasey. — A  tall,  rather  coarse  species,  of  which  a  few 
plants  were  seen  at  Seldovia. 

Panicularia  pauciflora  (Presl.)  Kuntze. — Found  sparingly  at 
Sitka,  Latouche,  and  Yakutat  in  wet  places. 
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Panicvlaria  anu-ricaiKi  (Torr.)  MacM. — A  few  plants  found  near 
Ifomer,  seemingly  native. 

Puccinellia  sp. — One  or  more  of  the  obscurely  defined  species  of 
this  genus  occurs  on  low  seashores,  often  in  places  which  the  high 
tide  covers.  Cows  are  very  fond  of  this  grass,  but  only  in  excep- 
tional })laces  is  it  abundant  enough  to  furnish  pasturage. 

Fcstuca  nthra  L.,  Red  fescue. — iSeveral  varieties  of  this  variable 
grass  occur  along  or  near  the  seashores.  In  sandy  soil  it  is  often 
al)undant  enough  to  be  of  impoi'tance. 

FcKfiicd  iiltdicd  Ledeb. — A  densefy  tufted  grass  1  to  2  feet  high, 
forming  small  tussocks.  On  tlie  phiteau  above  Kachenudv  Bay  there 
are  large  tracts  wIkmc  this  is  the  prevailing  grass.  l*re-nmably  it 
is  valuable  forage,  but  direct  observation  on  this  point  is  needed. 

FeHtucd  ovina  bruclujplnjlla  Schultes. — A  very  dwarf  grass  too 
scanty  to  furnish  forage. 

BromiiH  (ilcnfcnsis. — Observed  only  at  Unalaska.  Rare. 

Brorrms  sitchemis  Trin. — A  tall,  coarse  species,  often  6  feet  high, 
and  the  panicles  a  foot  or  more  long  and  broad.  It  is  not  uncommon 
near  Sitka  and  deserves  trial  under  cidtivation. 

Bromus  pacificus  Shear. — Habit  much  like  the  preceding  species, 
and,  like  it,  deserving  attention  in  cultivation. 

Bromus  richardfioni  Link. — Observed  only  on  the  plateau  above 
Kachemak  Bay. 

Bromvs  hordenceiis  L. — Introduced  along  the  railway  at  Yakutat. 

Agropyron  tenerum  Vasey. — Not  uncommon  on  the  Kenai  Penin- 
sula.   It  is  likely  to  prove  a  valuable  hay  grass  in  cultivation. 

Agropyron  repens  (L.)  Beauv.,  Couch  grass. — Common  in  yards 
and  gardens  at  Sitka,  growing  3  to  5  feet  high.  It  seems  very  well 
adapted  to  Alaska  conditions  and,  were  it  not  so  difficult  to  eradicate 
where  once  established,  might  be  recommended  for  trial  as  a  hay 
grass. 

Tlordeiim  horeale  Scribn.  &  Smith,  Wild  barley. — Common  all 
along  the  Alaska  coast,  and  about  tlie  villages  often  the  commonest 
grass.  Cows  seem  to  avoid  it,  at  least  indicating  strong  preference 
for  the  bluegrasses  and  others. 

ElymuH  iinifliK  Trin..  r)each  i-ye. — A  very  common  and  valuable 
grass  found  along  the  whole  south  Alaska  coast.  It  commonly  forms 
a  fringe  from  10  to  100  feet  wide,  or  sometimes  more,  just  above  high- 
tide  mark.  In  such  situations  it  grows  6  feet  high.  AVhere  sand 
dunes  are  formed,  as  near  Kenai  and  near  Yakutat,  this  grass  is  the 
principal  sand  binder.  In  such  situations  the  heads  are  often  short 
and  thick,  the  florets  being  somewhat  proliferous.  This  form  has 
been  called  FJyiimx  {■apifafn.^  Scribn.,  but  it  is  merely  a  diseased  state 
of  E.  Jiiollix,  both  the  typical  elongated  and  the- condensed  heads  often 
being  found  on  the  same  plant. 
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Elymus  horealis  Scribn. — A  grass  confined  to  southeastern  Alaska 
and  of  little  value. 

SEDGES. 

Carex  cryptocarpa  Meyer. — The  most  valuable  sedge  for  forage 
along  the  Alaska  coast,  frequently  covering  large  areas.  In  favora- 
ble places  it  grows  4  to  5  feet  high.  On  the  Yakutat  plains  it  is  an 
imiwrtant  element  of  the  flora.  Near  Kadiak  and  near  Sitka  it  was 
found  covering  extensive  tracts  of  low-lying  land  along  the  seashore, 
the  plant  occupying  the  grouiul  between  tlie  zone  of  beach  rye  and 
ordinary  high-tide  mark.  Quantities  of  it  Avere  cut  for  feed  on  the 
Frye-Bruhu  ranch,  but  owing  to  the  pithy  stems  it  dries  very  slowly. 

Carex  marroch(eta  Meyer.- — A  small  species  common  on  the  drier' 
land  near  the  sea  level.  Cattle  graze  upon  it  readily.  It  is  the  most 
important  dry-groinid  sedge. 

Carex  niacroee'phala  Willd. — On  tlie  sand  dunes  at  Kenai,  where 
it  is  of  some  importance  as  a  sand  binder. 

Cai'cx  sitcJ<.enf<is  Presc. — X  tail,  abuuchmt  species,  but  usually 
grooving  in  very  wet  places,  so  tliat  it  can  scarcely  be  utilized. 

LEGUMINOUS  PLANTS. 

Lupinus  unalashemis  "Wats.,  Lupine. — This  lupine  is  exceedingly 
abundant  from  Cook  Inlet  westward,  often  covering  large  areas  in  a 
nearly  pure  growth.  In  favorable  places  the  plants  are  3  feet  high. 
Sheep  eat  it  readily  while  green.  Inasmuch  as  this  is  by  far  the 
most  abundant  leguminous  plant  in  south  Alaska,  it  is  most  desirable 
to  ascertain  the  A^alue  of  this  plant  as  silage.  It  is  too  fleshy  to  be 
cured  as  hay. 

Lathy rus  inaritirnus  (L.)  Bigel.,  Beach  pea. — Common  on  high 
.seabeaches,  but  owing  to  its  low  growth  it  can  not  be  harvested. 
Cattle  feed  readily  upon  it.  The  seeds  are  quite  large  and  sweet, 
so  that  it  is  often  used  as  human  food. 

Latliyrus  paluater  L.,  Swamp  pea. — A  much  more  slender  plant 
than  the  foregoing  and  much  less  plentiful.  Near  Kadiak,  however, 
several  considerable  patches  of  it  in  nearly  pure  growth  were 
observed. 

Vicia  sitclieiisis  Bong.  {V.  gigantea  Hook.). — Observed  oviij  near 
Sitka.  A  very  tall  and  leafy  species,  often  6  to  8  feet  high,  clamber- 
ing over  buslies.  The  flowers  are  ochraceous.  The  plant  deserves 
trial  in  cultivation. 

OTHER  PLANTS  OE  EOltAGE  VALUE. 

Fritillaria  kam.tsehatcensis  (L.)  Ker.,  Wild  rice. — The  subter- 
ranean bulblets  of  this  plant,  which  resemble  a  mass  of  rice  grains. 
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were  formerly  much  used  as  food  l)y  the  natives.  In  the  few  places 
where  hogs  are  kept  they  feed  greedily  upon  these  bulblets.  The 
plant  prefers  the  low-h'ing  lands  near  the  seashore. 

Epilohi^nn  nngtisti folium  L.,  Fireweed. — When  hillsides  are  burned 
over  in  Juno,  the  intensity  of  the  fire  is  usually  such  as  to  destroy 
grass  roots.  Under  such  circumstances  a  ncai-ly  pure  crop  of  fire- 
weed  is  likely  to  follow.  Sheep  eat  this  ])l:int  readily  when  green. 
It  is  desirable  to  test  the  A'aliie  of  the  plant  as  silage,  as  its  great 
abimdance  often  makes  its  harvesting  an  easy  matter. 

THE  COMPOSITION  OF  SILAGE  MADE  FROM  BEACH  GRASS. 

Beach  grass  {ElymxiH  mollis)  constitutes  for  the  most  part  the 
silage  material  in  Alaska,  at  least  in  the  coast  region.  It  is  a  very 
rank,  coarse  grass,  and  in  most  places  yields  a  heavy  tonnage  to  the 
acre.  It  grows  on  the  flats  or  deltas  built  uj)  l)y  streams,  at  the  head 
of  bays  and  iidets,  and  occasionally  along  a  stretch  of  flat,  sandy 
beach  just  beyond  the  reach  of  high  water,  though  in  many  places  it 
is  partly  flooded  at  extreme  high  tides.  As  a  rule,  it  forms  a  pure 
growth,  though  occasionally,  particularly  in  low  2)laces,  it  is  mixed 
with  sedges. 

This  grass  has  been  used  to  fill  the  station  silo  at  Sitka  every  year 
since  it  was  built.  This  year  a  sample  which  had  been  in  the  silo  for 
just  one  year  and  taken  from  the  middle  of  the  silo  near  the  bottom 
was  sent  to  the  Bureau  of  Chemistry  for  analysis.  Doctor  Wiley's 
letter,  attached  hereto,  shows  that  this  silage  is  exceedingly  rich  in 
nutritive  elements,  2^3rticularly  protein,  and  the  writer  can  testify 
from  experience  that  it  makes  good  feed  for  cattle. 


Dr.  E.  W.  Allen,  Acting  Director, 

Office  of  E.rpcriment  St(itioiii<,  Department  of  AfiricnJt iire. 

Dear  Sir  :  Below  is  given  tbe  analysis  of  the  sanii)le  of  beach-grass  silage 
from  C.  C.  Georgcson,  Sitka,  Alaska,  which  you  sent  iis  under  date  of  August  15. 

The  sample  contained  (59.77  per  cent  water.  Analysis  of  the  dried  sample  is 
as  follows: 


September  1,  1904. 


Per  cent. 


Fat   

Protein  

Ash   

Crude  fiber  

Nitrogen  free  extract 


3.32 
10.64 

6.89 
34.  64 
44.  51 


Total 


100.00 


Respectfully, 


H.  W.  Wiley, 
Chief  Bureau  of  Chemistry. 
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ANALYSES  OF  ALASKAN  SOILS. 

Prof.  Milton  Whitney,  Chief  of  the  Bureau  of  Soils,  has  very 
kindly  analyzed  several  samples  of  soils  sent  him  for  investigation. 
Sixteen  of  these  samples  are  from  the  experiment  station  at  Copper 
Center.  Table  1  gives  the  result  of  a  mechanical  analysis  of  these 
samples,  and  it  also  shows  at  ■which  depth  they  were  taken  and  their 
relative  positions  with  reference  to  the  Copper  Eiver.  Most  of  them 
are  deficient  in  organic  matter,  though  two  samples  ajjpear  to  be 
very  rich  in  humus. 

Table  2  gives  the  chemical  analyses  of  these  samples,  and  Professor 
Whitney's  estimate  of  their  value  is  indicated  in  his  letter  which 
refers  to  the  subject. 

Another  sample  of  soil  was  sent  to  the  station  by  a  settler  near  the 
mouth  of  the  Stikine  River.  Professor  Whitney's  letter  on  this 
subject  gives  the  result  of  his  examination. 

The  soils  in  Alaska  vary  so  exceedingly  that  the  examination  of 
particular  samples  can  not  give  us  an  idea  of  the  character  of  the 
soil  except  in  the  immediate  vicinity  where  the  samples  were  taken. 

U.  S.  Department  of  Agriculture.  Bureau  of  Soils. 

Waahiiigton,  D.  C,  March  l  i,  1903. 

Dr.  A.  C.  True,  Director, 

Office  of  E.rperiment  Stations,  Department  of  Agriculture. 

Dear  Sir  :  We  inclose  herewith  results  of  mechajiical  and  chemical  analyses 
of  a  number  of  soils  forwarded  by  you  to  this  Bureau  some  time  since,  these 
soils  having  been  collected  by  Professor  Georgeson  in  Alaska.  From  a  physical 
point  of  view,  these  soils  are  interesting  in  showing  unusually  small  amounts 
of  medium-sized  grains,  on  the  whole.  Three  of  them,  Nos.  76.54,  7655,  and 
7656,  contain  unusually  large  quantities  of  organic  matter,  and  we  would  be 
inclined  to  think  that  they  can  be  successfully  worked  only  with  especial  care  as 
to  their  drainage.  The  chemical  analyses  show  no  unusual  features,  as  they  all 
contain  apparently  enough  of  the  essential  mineral  plant  foods  to  supply  the 
needs  of  the  ordinary  agricultural  crop. 

We  would  esriecially  call  your  attention  to  Nos.  76.54,  7655,  and  76.56  again, 
on  account  of  a  large  amount  of  nitrogen  present  in  these  soils,  and  it  is  our 
opinion  that  they  might  be  expected  to  respond  favorably  to  applications  of 
lime,  if  this  substance  can  be  economically  obtained. 
Very  truly,  yours, 

Milton  Whitney,  Chief  of  Bureau. 
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Table   1. — Mechanical  analijsex  of  soil  satnplcs  from  Copper  Center  Station, 

Alaska. 


[Fine  earth.] 


No. 

Locality  and  description. 

Organic  matter. 

Gravel,  2  to  1  mm. 

Coarse  sand,  1  to  0.5 
mm. 

Medium  sand,  0.5  to 
0.25  mm. 

Fine'sand,  0.25  to  0.1 
mm. 

Very  fine  sand,  0.1 
to  0.05  mm. 

Silt,  0.05  to  O.oa'jmui. 

Clay,  0.005  to  0.0001 
1  mm. 

(1)  From  third  npnch  on  Copper 

P.  ct. 

P.  ct. 

P.  cl. 

P.  ci 

P.  cf. 

P.  rf. 

P.  ct. 

P.  ct. 

Ri\'cr.  f)  (■>  iiirhrs  

1.37 

0.10 

0.60 

0. 48 

4.(1,-; 

]7.S(i 

71.22 

5,  42 

(2)  SuVjsoil  of  N't.  764:'.  ti  1:.'  inches 

.60 

.06 

.48 

1.46 

8.;is 

l.-,.4s 

68.12 

5,  76 

C.i)  Su})s<»il  of  No.  7f4''.      Is  inches  . 

.67 

.14 

.78 

2.36 

16.  is 

27. 16 

39. 02 

14,50 

(4)  Sul)soil  of  No.  7642,  Is  :i4  inrhcs  . 

.49 

L80 

i.:« 

2.80 

16.32 

24. 74 

38.96 

14.50 

764(1 

(5)  From  scrond  lK*nfh.  m-ar  ^rain 

plats,  n  6  iiu'lir.s  _   

.•),«0 

.00 

.30 

.50 

5.(54 

26.78 

.53. 30 

13.38 

tMi 

1 6 1  Sul)soil  of  No.  7i;iri,  f;  \:i  in<-ht_'s 

.00 

.34 

1.30 

9. 70 

22. 76 

4.5.76 

19,  HO 

1 J  )  Subsoil  (»f  Xo  764i't,  1",*  Is  iiiclifs 

Sll 

Trace, 

.32 

1.62 

16. 22 

28.40 

41.08 

11,92 

Tli4'.l 

(S)  Subs<jil  of  No.  7646,  ls-24  inctics. . 

,26 

.00 

.26 

2.08 

15.52 

29.78 

42.04 

9, 64 

rm) 

I'J)  From  first  bench,  near  grain 

plats  0-6  inches 

2.58 

.24 

.28 

.28 

4.34 

24.66 

55. 30 

14.94 

(10)  Subsoil  of  No.76.5(\6-12inches.. 

1.45 

.00 

.32 

.20 

11.98 

54. 28 

28.48 

4.86 

7(i52 

(11 )  Subsoil  of  No.  76.50.  f?  IS  inrhcs. 

L26 

.04 

.08 

.08 

7.52 

31.72 

58.12 

2.44 

( 12)  Subsoil  of  No.  76."i(),  is  ;.'4  im  lies. 

1.19 

.00 

.20 

.08 

3.22 

20.08 

72.  .56 

3.22 

7654 

(13)  From  first  bench,  on  lower 

ground,  0-6  ini-lios 

4a  47 

.08 

6.20 

5.20 

17.90 

20,14 

34,  62 

14.78 

7655 

(14)  Subsoil  of  No,  76.M,  6  1;;  inches. 

:io.:iH 

l.!)4 

5,  48 

4.46 

12.30 

20.  .")6 

11,32 

13.90 

7a56 

(15)  Subsoil  of  N(j,7(m4,  I;.'  is  inches. 

21. (K) 

.40 

1.56 

1.48 

5.08 

1 1 , 54 

55.  '.18 

;h  70 

7657 

(16)  Subsoil  of  No.  7054,  lS-24  inches. 

2.39 

.04 

.46 

.28 

1.62 

3.96 

.52.24 

41.20 

Table  2. — Chemical  analyses  of  soils  from  Uoppcr  Center  iitution,  Alaska. 


Labora- 
tory No. 

Sample 
No. 

Lime 
(CaO). 

Potassi- 
um 
(KoO). 

Phospho- 
ric acid 

Nitro- 
gen (N). 

Per  Cent. 

Per  cent. 

Per  cent. 

Per  cent. 

7642 

1 

2. 16 

0.21 

0.32 

0. 126 

7643 

2 

2.05 

.26 

.18 

.070 

7644 

3 

2.47 

.41 

.12 

.074 

7645 

4 

2.60 

.32 

.09 

.om 

7646 

5 

3.18 

.21 

.18 

.•m 

7647 

(i 

4.99 

.21 

.14 

.•m 

7648 

3.93 

.22 

.14 

.070 

7649 

8 

3.88 

.24 

.14 

.0.56 

76.50 

9 

3. 10 

.23 

.14 

.145 

7651 

10 

3.15 

.24 

.14 

.077 

76.52 

11 

3.00 

.15 

.11 

.063 

765:3 

12 

3.30 

.13 

.07 

.126 

7654 

13 

5.75 

.09 

.19 

1.250 

7655 

14 

5.04 

.11 

.13 

1.150 

76.56 

15 

5.02 

.29 

.12 

.561 

7657 

16 

6.36 

.45 

.11 

.147 

August  2G,  1904. 

Doctor  Allen,  Acting  Director, 

Office  of  Experiment  fitations. 
Dear  Sir  :   We  have  examined  the  sample  of  soil  collected  b,y  K.  J.  Kruyg 
from  near  the  mouth  of  the  Stikine  River,  Alaska,  forwarded  to  this  Bureau 
some  time  since  by  you,  obtaining  the  following  results  for  the  principal 
iiiiueral  constituents : 

Per  cent. 

Lime  (CaO)   1.55 

Potassium   (K,0)   1.22 

Phosphoric  acid  (P.Os)   .49 

Nitrogen  (N)   -   .30 
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You  wil!  SPG  froDi  the  analysis  tliat  so  far  as  can  be  judged  by  this  method  of 
examination  the  soil  is  well  supplied  with  the  principal  mineral  plant  food 
constituents.  This  sample  shows  3.2  per  cent  of  organic  matter,  much  of 
which  is  in  the  form  of  rootlets,  and  therefore  can  not  be  as  readily  made  use 
of  by  i)lants  as  if  in  a  more  decomposed  state. 

The  texture  of  the  soil  is  that  of  a  silty  loam.  Probably  7.5  to  SO  per  cent 
of  the  particles  are  of  the  size  called  "  silt."  There  is  a  very  small  percentage 
of  the  finer  grades  of  sand  and  probably  15  per  cent  of  clay  present.  This 
soil  resembles  some  of  the  loess  soils  of  the  Mississippi  Valley,  especially  those 
which  have  been  formed  by  the  washing  of  the  loess  from  the  bluffs  and  its 
redeposition  along  the  streams.  These  soils  are  usually  quite  productive  and 
yield  good  crops  of  corn,  wheat,  oats,  potatoes,  ]ieas,  tomatoes,  cabbage,  and 
other  truck  and  market-garden  crops,  as  well  as  orchard  fruits.  While  it  is 
not  possible  from  the  small  amount  of  data  to  draw  any  very  definite  con- 
clusions, we  should  expect  this  soil,  under  good  drainage  conditions,  suitable 
management,  etc.,  to  prove  a  very  productive  one. 
Very  truly,  yours, 

Milton  Whitney,  Chief  of  Bureau. 

WORK  AT  SITKA  STATION. 

The  cultural  work  is  detailed  in  the  following  notes.  The  weather 
conditions  were  so  unfavorable  that  no  crops  of  any  kind  reached 
the  ])erfection  attained  in  former  years.  This  station  is  now  devoted 
chiefly  to  the  testing  and  proj^agating  of  fruit  trees,  berry  bushes, 
and  ornamentals  of  such  kinds  as  give  jjromise  of  succeeding  in 
Alaska.  They  will  then  be  distributed  to  the  other  stations  and  to 
others  in  all  parts  of  the  Territory  who  Avill  agree  to  cooperate  with 
us  in  the  work  of  ascertaining  what  can  be  grown.  The  station 
Avill  begin  the  distribution  of  raspberries,  currant  bushes,  and  some 
few  fruit  trees  in  the  spring.  AA^ild  S23ecies  of  raspberries  and 
currants  are  found  more  or  less  al)undantly  in  the  lower  mountain 
regions  of  the  coast  range,  and  cultivated  varieties  do  well  every- 
where in  the  coast  region,  but  it  is  still  uncertain  if  the}^  can  be 
grown  in  the  interior.  For  purpose  of  propagation  the  station  has 
procured  small  stocks  of  early  and  hardy  varieties  of  apjDles  and 
cherries  and  plums  from  the  experiment  stations  in  South  Dakota, 
ToAva,  and  Minnesota,  and  from  nurseries  at  Yankton,  S.  Dak.,  and 
Lake  City,  Minn.  The  notes  herewith  show  that  their  growth  this 
year  has  not  been  all  that  could  be  wished,  because  of  the  abnormally 
cold,  backward  season. 

The  soil  at  this  station  is  new  and  as  yet  not  in  good  condition 
for  fruit.  For  this  reason  it  will  be  necessary  to  grow  crops  which 
will  improve  the  tilth,  such  as  potatoes,  soiling  crojos,  and  the  like, 
for  some  time.  With  this  in  A'iew,  potatoes  and  cabbage  were  planted 
on  about  2  acres  and  oats  sown  on  2  acres  more.    The  potatoes 
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yielded  a  fourth  of  a  crop,  the  cabbages  did  not  head,  and  the  oats 
did  not  fnature. 

A  small  plantation  was  made  of  the  native  cranberry,  which  is 
doing  well,  though  it  had  no  fruit  this  year,^and  a  few  plants  of  the 
Eastern  cranberry  were  secured  from  the  Wisconsin  Cranberry 
Growers'  Association.  It  is  difficult  to  get  plants  here  alive,  but 
some  few  are  doing  fairly  well. 

Strawberry  plants  sent  here  by  mail  are  nearly  ah\'ays  dead  on 
arrival;  but  a  small  collection  of  varieties,  most  of  which  grew  AvelJ 
in  1!)03,  was  obtained.  I^ighty  per  cent  of  these  were  winterkilled 
last  winter. 

This  year  a  splendid  start  was  made  with  the  native  Alaskan 
strawberry.  Its  home  is  on  the  bleak  sandy  beaches  from  Muir 
(ilacier  to  Prin<;e  William  Sound.  It  is  a  rampant  grower,  but  a 
very  shy  bearer.  The  fruit  is,  however,  of  very  fine  quality  and 
often  as  large  as  a  thimble.  It  is  ho])ed  to  produce  one  or  more  hardy 
varieties  from  crosses.  Attempts  at  hand  fertilization  have  not 
been  a  success  so  far,  because  the  native  plants  are  out  of  bloom 
before  the  cultivated  varieties  begin  blooming.  To  aid  in  such 
work  a  small  projiagatiug  house,  10  by  '20  feet,  with  a  workroom 
attached,  10  by  15  feet,  was  built.  It  is  not  quite  finished  at 
this  writing. 

Some  fertilizer  experiments  were  made  on  a  small  scale  with  oats 
and  vegetables,  using  combinations  of  lime,  fish  guano,  nitrate  of 
soda,  nniriate  and  sulphate  of  potash,  and  superphosjihate.  Experi- 
ments with  the  same  fertilizers  in  a  series  of  pots,  or  rather  box 
culture,  with  wheat,  barley,  oats,  and  buckwheat,  were  made.  l)ut 
since  the  crops  failed  the  experiments  were  of  little  value.  They 
proved  this  much,  however,  that  the  growth  w^as  decidedly  more 
vigorous  where  a  heavy  dressing  of  caustic  lime  was  applied.  This 
was  particulai'ly  the  case  on  a  piece  of  raw,  peaty  soil  seeded  to 
""onnnon  oats.  It  was  treated  with  300  pounds  muriate  of  potash 
to  the  acre,  and  a  strip  through  the  center  was,  in  addition,  treated 
with  caustic  lime  at  the  rate  of  a  ton  to  the  acre.  The  limed  strip 
produced  a  uniform  and  fair  gro\^th,  while  on  the  plain  not  limed 
the  plants  turned  yellow  and  died. 

Lime  has  been  used  sparingly  because  it  is  expensive.  It  costs 
here  at  Sitka  $1.50  a  bari-el  of  '200  poinids.  A  ledge  of  limestone 
has  been  located  some  14  miles  from  the  station  and  a  supply  will 
be  quarried  during  the  w'inter.  By  the  aid  of  the  launch  and  scow, 
it  can  be  hauled  home  and  later  burned  for  the  needs  of  the  station. 

During  the  year  considerable  j^rogress  was  made  in  extending  the 
stock  of  fruit  trees,  bush  fruits,  ornamentals,  etc.,  in  the  nursery. 
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The  present  coiulition  and  amount  of  growth  of  the  different  vari- 
eties are  shown  below : 

APPLES. 

Duchess,  19  trees.  May  2,  uninjured  by  frost,  buds  swollen. 
October  10,  1  foot  new  growth,  new  wood  very  soft.  This  variety 
proniises  to  do  very  well  in  this  climate. 

Red  Astrachan,  18  trees.  May  2,  new  wood  one-third  winterkilled. 
October  10,  3  inches  new  growth,  not  thrifty. 

Yellow  Transjaarent,  20  trees.  May  2,  tips  killed.  October  20, 
new  growth  7  inches;  trees  look  well.  Wood  too  soft  to  withstand 
severe  winter. 

Maiden  Blush,  16  trees.  May  2,  last  year's  growth  killed  l)ack 
three-fourths.    October  10,  very  poor,  practically  no  new  growth. 

Early  Harvest,  18  trees.  May  2,  tips  killed  back  hy  cold.  Octo- 
ber 10,  trees  healthy,  but  only  2  inches  new  growth. 

Easpberry,  18  trees.  May  2,  tips  winterkilled.  October  10.  4 
inches  growth.    Gives  fair  j^romise. 

Sylvan  Sweet,  18  trees.  May  2,  tips  killed,  buds  starting  to  open. 
July  1,  9  trees  have  good  color,  very  little  new  growtli.  October  10, 
in  fair  condition  for  winter,  O  inches  new  growth. 

Eureka,  19  trees.  May  2,  new  wood  killed  back  one-half.  July 
1,  4:  trees  dead,  leaves  small  on  remaining  trees,  very  unthrifty. 
October  10,  trees  made  fair  growth;  average  5  inches.  In  fair  con- 
dition. 

Tetofskj',  20  trees.  May  2,  tips  injured.  July  1,  very  backward; 
3  inches  growdh.  October  10,  the  growth  on  this  variety  for  the  sea- 
son is  not  thrifty.    Grew"  none  after  July  1. 

Brier  Sweet,  20  trees.  May  2,  tips  killed.  July  1,  all  trees  nearly 
dead.  No  new  growth  October  10.  Very  poor,  barely  alive.  No 
growth  this  season. 

Lowell,  17  trees.  May  2,  last  season's  growth  killed  back  one- 
half.  July  1,  2  inches  new  growth.  Trees  look  well  October  10. 
Season's  growth  5  inches ;  good  promise. 

Standard  Hibernal,  3  trees.  May  2,  uninjured  by  cold.  July  1, 
2  inches  growth.  October  10,  very  thrifty.  Season's  growth.  16 
inches. 

Hyslop,  1  ti'ee.  May  2,  tips  injured,  Imds  sAvelling.  July  1,  1^ 
inches  growth.  October  10,  vigorous  looking.  Season's  growth,  6 
inches. 

Whitney  Crab,  18  trees.  May  2,  tips  Ivilled.  July  1,  good  color,  2 
inches  growth.  September  1,  10  inches  growth.  October  10,  season's 
growth,  12  inches.  In  fair  condition  for  winter.  Best  of  the  xrab 
apples. 
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Martha,  20  trees.  May  2,  uninjured,  buds  swollen.  July  1,  4  trees 
unthrifty,  others  making  some  growth.  Octohei-  10,  average  growth 
for  s(>ason,  10  inches.  Three  of  these  trees  will  j)robably  die  before 
spring. 

Transcendent,  3  trees.  May  2,  uninjured,  buds  swollen.  July  1, 
4  inches  new  growth.  October  10,  trees  do  not  look  very  well.  Very 
little  growth  since  July  1. 

These  apples  have  made  a  very  good  showing  under  the  adverse 
conditions.  The  new  growth  of  last  season  did  not  harden  up  suffi- 
ciently to  withstand  the  severe  cold  of  the  winter.  The  ground 
heaved  badly  when  frozen,  which  caused  the  tearing  ;uid  severe 
injury  to  the  root  system.  This  season  has  been  an  extremely  wet  and 
backward  one  for  the  trees  to  regain  their  normal  vigor. 

Sfdndard  apples  phnitefl  tJi'ts  seufion. — Benoni,  5  trees,  set  July  1. 
All  alive  and  in  leaf.    October  10,  6  inches  growth. 

Early  Strawberry,  5  trees,  set  June  3.  July  1,  nearly  in  full  leaf. 
October  10,  9  inches  new  growth;  very  jiromising. 

Fanny,  T)  trees,  set  June  3.  July  1,  in  leaf.  October  10,  season's 
growth,  9  inches. 

Golden  Sweet,  5  ti-ees,  set  June  3.  July  1,  coming  out.  July  16, 
in  full  leaf.  September  1,  3  inches  growth.  October  10,  5  inches 
new  growth.    Promises  to  do  well. 

Primate,  5  trees,  set  June  3.    July  1,  coming  out.    July  16,  in  full' 
leaf.    S(»])tember  1,  3  inches  growth.    October  10,  6  inches  new 
growth. 

Sops  of  Wine,  5  trees,  set  June  3.  July  1,  buds  nearly  open.  July 
16,  nearly  in  full  leaf.  September  1,  2  inches  growth.  October  10, 
season's  growth,  4  inches. 

Sunnner  Rose,  5  trees,  set  June  3.  July  1,  coming  out.  July  16,  in 
leaf.  September  1,  3  inches  growth.  October  10,  season's  growth,  5 
inches;  immiises  well. 

Sweet  Bough,  set  June  3.  July  1,  buds  nearly  open.  July  Ki,  in 
full  leaf.  September  1,  6  inches  growth.  October  10,  season's 
growth,  12  inches.  This  variety  made  the  strongest  growth  of  the 
standard  trees  set  this  season. 

Williams  Favorite,  5  trees,  set  June  3.  July  1,  coming  in  leaf. 
July  16,  leaf  in  full.  September  1,  3  inches  growth.  October  10, 
growth  for  the  season,  5  inches. 

Dirarf  freefi. — Early  Harvest,  3  trees,  set  June  3.  July  1,  buds 
opening.  July  16,  nearly  full  leaf.  September  1,  new  growth,  4 
inches.    October  10,  season's  growth,  4  inches- 

Famiy,  3  trees,  set  June  3.  July  1,  buds  swollen.  July  16,  leaves 
nearly  full  grown.  Sei)tember  1,  new  growth,  4  inches.  October  10, 
new  growth  for  season,  6  inches. 
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Golden  Sweet.  3  trees,  set  June  3.  July  1,  buds  well  advanced. 
July  16,  in  leaf.  September  1,  3  inches  neAv  growth.  October  10, 
season's  growth,  4  inches. 

Keswick  Codlin,  3  trees,  set  June  3.  Jul}^  1,  buds  swollen.  July 
16,  leaves  nearly  full  grown.  September  1,  3  inches  new  growth. 
October  10,  4  inches  season's  growth. 

Primate,  3  trees,  set  June  3.  July  1,  leaves  coming  out.  July  16, 
in  full  leaf.  September  1,  4  inches  growth.  October  10,  6  inches 
new  growth. 

Ked  Astrachan,  3  trees,  set  June  3.  July  1,  in  leaf.  July  16,  in 
full  leaf.  September  1,  average  groAvth,  3  inches.  October  10, 
average  season's  groAvth,  6  inches. 

Tetofsky,  3  trees,  set  June  3.  July  1,  buds  scarcely  swollen.  July 
16,  in  leaf.  September  1,  no  growth.  October  10,  3  inches  new 
growth. 

Yellow  Transj^arent,  3  trees,  set  June  3.  July  1,  buds  well 
advanced.  July  16,  in  full  leaf.  September  1,  3  inches  growth. 
October  10,  4  inches  new  groAvth. 

SAveet  Bough,  3  trees,  set  June  3.  In  leaf  July  1.  July  16,  in  full 
leaf.  September  1,  6  inches  neAv  groAvth.  Octolier  10,  season's 
groAvth,  14  inches.    Vigorous  groAver;  gives  good  promise. 

These  varieties  Avere  planted  in  Avell-drained  gravelly  soil.  Were 
received  in  good  condition,  and  made  a  good  start,  considering  sea- 
son and  lateness  of  planting. 

Afple  grafts. — Grafts  of  1903 :  All  ncAv  Avood  Avas  killed  back  one- 
half.  NcAV  groAvth  this  season  averages  15  inches.  Very  tender  for 
Avinter  Aveather.  Jime  1,  LoAvell  on  Wild  Crab  (croAvn),  2  coming 
in  leaf.  LoAvell  on  Wild  Crab  (whiji),  2  groAving.  Martha  on  Wild 
Crab  (croAvn),  3  groAving.  Red  June  on  Wild  Crab  (Avhip),  i 
growing. 

Apple  grafts  made  in  P'ebruary  from  Alaska-groAvn  scions  on 
seedling  stock:  The  Avood  of  these  scions  Avas  A^ery  soft  and  the 
seedling  roots  were  2  years  old,  making  it  very  difficult  to  get  the 
grafts  to  take.  About  25  per  cent  grcAv.  The  groAvth  Avas  weak  and 
the  wood  is  not  mature  enough  to  stand  severe  freezing. 

October  10,  Maiden  Blush  2,  Red  Astrachan  23,  Duchess  16,  Rasp- 
berry 20,  YelloAv  Transparent  15,  Red  June  1,  Syh^an  SAveet  36, 
Eureka  1,  Martha  28,  Whitney  20,  Early  Harvest  16,  Whitney  on 
Native  Crab  4. 

Scions  from  loAva  Experiment  Station :  Ninety-seven  per  cent  of 
these  grafts  grew.  Northwest  Greening  2,  NortliAvest  Greening  on 
Native  Crab  1,  Malinda  1,  Hibernal  7,  Wealthy  5,  North  Star  5, 
Walbridge  4,  Patten  Greening  5,  Princess  Louise  8,  Ansim  7,  Oloi- 
bena  3,  Brier  Sweet  5,  and  Green  SAveet  2. 
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Apple  grafts  received  from  Jewel  Nursery,  Lake  City,  Minn. : 

Bode,  50  received,  49  grew;  Hibernal,  50  received,  42  grew;  Long- 
field,  50  received,  49  grew;  layman  Prolific,  50  received,  M  grew; 
Jewel  Winter.  20  received,  10  grew;  Minnesota,  20  received,  10  grew; 
Virginia,  20  received,  9  grew ;  Wealthy,  50  received,  44  grew ;  Yellow 
I'mnsjiai-ent,  50  received,  49  grew. 

Iieceived  from  Yaidvton  Nursery,  Yankton,  S.  Dak. : 

Peerless,  7  trees,  set  May  5.  June  15,  in  full  loaf.  July  1,  all 
growing  nicely.  August  15,  4  inches  new  growth.  October  10,  look 
well ;  grown  little  since  August  15. 

Duchess,  8  trees,  set  May  5.  June  15,  in  full  leaf.  July  1,  grow- 
ing thriftily.  August  15,  now  growth  G  inches.  October  10,  season's 
growth  8  inches.    Trees  thrifty. 

Wealthy,  6  trees,  set  May  5.  June  15,  not  quite  in  full  leaf.  July 
1,  all  growing.  August  15,  3  inches  new  growth.  October  10, 
season's  new  growth  5  inches. 

Patten,  7  trees,  sot  May  5.  June  15,  in  full  loaf;  growing.  July 
1,  very  good  growth;  thrifty.  August  15,  4  inches  growth.  October 
10,  looks  well,  but  has  grown  but  little  since  August  15. 

Hibernal,  7  trees,  set  May  5.  June  15,  all  growing.  July  1,  3 
inches  new  growth.  August  15,  10  inches  growth.  October  10, 
season's  growth  13  inches;  very  promising. 

Jessie,  7  trees,  set  May  5.  June  15,  all  growing.  July  1,  3  inches 
growth.  August  15,  12  inches  growth.  Very  thrifty.  October  10, 
season's  growth  14  inches. 

June  Berry,  13  plants.  May  2,  uninjured  by  frost,  butls  well 
advanced.  July  1,  very  thrifty,  3  inches  growth,  in  bloom.  Septem- 
ber 1,  some  fruit,  coloring  up  slightly,  new  shoots  15  inches  long. 
October  10,  thrifty,  season's  growth  IS  inches;  some  fruit  matured. 

ciiKinnKS. 

English  Morello.  May  2,  one-third  last  year's  growth  winterkilled, 
12  trees  alive.  June  1,  very  backward.  July  1,  10  trees  alive,  biit  1 
vigorous.    September  1,  average  growth  5  inches. 

Ostheimer,  15  trees.  May  2,  tips  winterkilled.  June  1,  buds  well 
advanced.  July  1,  backward;  more  vigorous  than  Englisli  Morello; 
2  trees  in  bloom.  September  1,  average  growth  (>  inches.  October 
10,  average  growth  8  inches.  Trees  vary  greatly  in  growth;  no  fruit 
set. 

Early  Richmond,  19  trees.  May  2,  new  wood  killed  back  one-third. 
June  1,  buds  barely  begun  to  swell.  July  1,  all  growing;  not  vigor- 
ous. September  1,  a\-erage  new  growth  12  inches.  October  10,  sea- 
son's growth  15  inches.  This  variety  came  out  and  is  the  most  prom- 
ising of  any  at  close  of  this  season. 
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Dyehouse,  19  trees.  May  2,  tips  winterkilled.  June  1,  buds  well 
advanced.  July  1,  all  growing  very  slowly.  September  1,  5  inches 
new  growth.  October  10,  trees  look  very  well.  Season's  growth 
averages  7  inches. 

Cherry  grafts  from  Jewel  Nursery,  Lake  City,  Minn.:  20  Surprise 
planted,  4  lived;  20  Compass  planted,  20  lived. 

PLUMS. 

Forest  Garden,  10  trees.  May  2,  new  wood  all  killed.  June  1, 
lower  buds  alive ;  begun  to  swell.  July  1,  9  trees  started  new  growth, 
A'ery  backward.  September  1,  new  shoots  12  inches  long.  October 
10,  new  growth  very  spindling;  too  tender  for  winter  weather. 

Hawkeye,  10  trees.  May  2,  all  last  year's  growth  winterkilled. 
June  1,  buds  swelling.  July  1,  some  growth;  leaves  very  yellow; 
unthrifty.  September  1.  new  growtli  12  inches;  very  tender.  Octo- 
ber ]  0,  7  trees  very  poor ;  will  prol^ably  die. 

Red  June,  8  trees.  May  2,  last  year's  growth  all  killed,  trees  badly 
injured.  June  1,  lower  buds  show  life.  July  1,  few  leaves;  very 
yellow.  Se])tember  1,  new  growth  12  inches;  iwor.  October  10,  sea- 
son's growth  15  inches.  While  this  variety  made  the  greatest  growth, 
it  will  hardly  survive  the  Avinter. 

De  Soto,  9  trees.  May  2,  last  year's  wood  all  dead.  June  1,  lower 
buds  show  life.  July  1,  very  poor;  leaves  yellow.  October  10,  sea- 
son's groAvth  12  inches.    Very  poor  promise. 

Tlie  plums  were  more  severely  injured  by  the  cold  than  were  the 
other  kind  of  trees. 

May  Day,  4  trees,  set  May  18.  July  1,  growing  nicely.  September 
1,  8  inches  ncAV  growth.  October  10,  season's  growth  average  10 
inches.    Trees  small,  but  thrifty. 

Bixby,  2  trees,  set  May  18.  July  1,  doing  Avell.  September  1,  very 
slow  growing.    October  10,  2  inches  growth.    Very  poor. 

Sayles,  2  trees,  set  May  18.  July  1,  growing  very  well.  September 
1,  new  growth  12  inches.  October  10,  season's  growth  averages  15 
inches.    Trees  vigorous. 

Eollingstone,  1  tree,  set  May  18.  July  1,  making  fair  growth. 
Septeml:)er  1,  new  growth  2  inches.  October  10,  3  inches  new  growth. 
Unthrifty. 

"\Yyant,  2  trees,  set  May  18.  July  1,  making  good  growth.  Sep- 
tember 1,  new  shoots  12  inches  long.  October  10,  season's  new  growth 
average  15  inches.    Very  thrifty. 

Tomahawk,  1  tree,  set  May  18.  September  1,  leaves  good  color; 
no  growtli.    October  10,  very  little  growth ;  looks  well. 

Fifty  grafts  Aitkin,  jjlanted  May  25,  22  growing;  20  grafts  Roll- 
ingstone,  planted  May  25,  19  growing. 
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Grafts  from  scions  received  from  the  Iowa  Experiment  Station. 
Only  25  per  cent  of  these  grafts  grew. 

Mankato  1,  Ames  1,  Hunst  1.  Wolf  1,  Odegard  1,  Pivinus  hesseyi  on 
Plum  3,  Bestovall  1,  Beatty  1. 

These  scions  were  put  on  piece  roots  taken  from  trees  that  had  been 
Ifilled  l)ack  during  winter.  The  roots  were  too  old  to  lie  success- 
fully grafted. 

BUSH  I'RtTlTS. 

BlachherrieH. — The  station  has  a  few  bushes  of  Turner,  Fuller, 
Colorado,  Snyder,  and  Taylor.  The  canes  of  each  were  winterkilled 
to  the  ground  last  year.  The  growth  was  thrifty  this  season,  numy 
of  the  canes  being  3  feet  long.  To  i^roduce  fruit  the  blackberry  will 
jn-obably  need  winter  pi'otection  in  this  climate. 

Raspherries. — Exposed  bushes  of  the  variety  common  to  the  gar- 
dens about  the  town  (Cuthbert?).  Bushes  somewhat  protected  bore 
well,  but  somewhat  later  than  normal.  We  have  a  large  number  of 
this  variety  for  distribution. 

The  canes  of  both  Miller  and  London  were  winterkilled  to  the 
ground.    Made  good  growth  this  season,  having  canes  -i  feet  long. 

This  season  a  few  bushes  of  each  variety  were  added  to  the  stock. 
Champlain,  Superlative,  and  Orange.  These  were  in  jjoor  condi- 
tion when  received  and  made  but  little  growth  this  season. 

('i(.rra)ifs. — Currant  buslies  made  a  veiy  good  growth  this  season, 
but  produced  little  fruit.  The  clusters  were  not  well  filled,  and  the 
berries  wi're  mider  size. 

Fav  Prolific.  No  winter  injury.  June  1,  full  leaf  and  l)loom. 
September  1,  new  wood  18  inches  long;  very  little  fruit.  October 
10,  season's  growth  2  feet;  wood  well  hardened. 

Victoria,  2  plants.  June  1,  in  bloom.  September  1,  fruit  ripe; 
larger  berries  than  other  varieties.  Two  feet  new  gTowth.  October 
10,  wood  in  good  condition. 

Ruby  Castle,  Manitoba  Amber,  and  Crandall  developed  about  equal 
to  the  previous-named  varieties,  except  that  they  produced  no  fruit. 

There  was  added  to  the  list  this  season  10  plants  each  of  Black 
Champion,  Lee  Prolific,  Red  Cross,  and  Wilder.  These  were  in  bad 
condition  when  received  and  were  slow  starting.  Average  growth, 
6  inches. 

There  are  about  1,200  plants  started  from  cuttings  this  spring. 
These  are  to  be  (listril)uted. 

Strawherries. — The  past  winter  was  a  severe  one  on  strawberry 
plants,  because  of  the  heaving  of  the  ground.  The  beds  were  covered 
with  spruce  boughs,  but  not  heavy  enough  to  prevent  the  freezing  of 
the  soil,  the  snowfall  being  unusually  light. 
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The  station  has  a  few  plants  of  Bismarck,  Lady  Thompson,  En- 
hance. Excelsior,  Saunders,  and  Haverland.  The  Bismarck  came 
through  the  winter  in  the  best  condition  of  the  tame  berries.  The 
wild  native  berries  were  not  injured  by  the  winter  weather.  The 
native  plants  are  prolific  growers  and  bloom  well,  but  the  flowers 
are  imperfect.  The  tame  and  wild  plaiits  were  set  in  alternate  rows 
last  year  with  hopes  that  they  Avould  cross-fertilize,  and  thus  we 
might  get  berries  on  the  wild  species.  The  tame  varieties  produced 
but  few  blooms  this  season,  but  a  few  berries  were  gathered  from  the 
wild  vines,  which  are  undoubtedly  from  bloom  cross-fertilized.  It 
is  hoped  we  can  start  plants  from  this  seed. 

C'l'anherries. — The  few  jilants  received  from  Wisconsin  and  set  in 
spring  of  1903  came  through  the  winter  in  fair  condition  and  have 
made  some  growth  this  season.  A  few  plants  were  received  this 
summer  and  planted  out,  but  it  is  doubtful  if  these  have  started 
enough  to  survive  the  winter. 

The  native  Alaskan  cranberry  {V/iecinmm  vitis-idcea)  set  out  this 
spring  has  made  excellent  growth  and  gives  promise  of  yielding  well 
to  cultivation.  The  Oxycoecns  oxy coccus  set  out  last  year  died  dur- 
ing the  winter.  No  new  plants  have  been  set  this  season.  They  do 
not  promise  to  be  prolific  bearers.  Seed  of  eastern  berries  planted  in 
flats  doing  nicely. 

Gooseherries. — A  few  bushes  of  gooseberries  are  being  grown.  The 
varieties  are  imcertain,  having  been  obtained  from  the  gardens  of 
Sitka.  They  grew  well  this  season.  We  have  100  young  plants 
grown  from  cuttings  of  these  bushes. 

This  spring  were  planted  10  each  of  Industry,  White  Smith,  Co- 
lumbus, Ked  Jacket,  Smith  Imperial,  and  Triumph.  These  were 
in  bad  shape  when  received.    Only  alxjut  half  grew. 

ORNAMENTALS. 

Bittersweet  Creeper,  1  plant.  Tips  winterkilled.  June  1,  buds 
swelling.  Jul}'  1,  leaves  yellow;  very  little  growth;  bloom  buds 
swelling.    October  10,  nearly  dead;  will  not  survive  the  winter. 

Lonicera  alba  rosa,  3  plants.  May  2,  buds  swelling.  June  1,  full 
leaf.  July  1,  4  inches  new  growth;  bloom  buds  swelling.  October 
10,  does  not  look  well. 

Siberian  wild  olive,  2  plants.  June  1,  buds  beginning  to  show  life. 
July  1,  very  poor.    October  10,  will  probably  not  survive  the  winter. 

Sand  cherry,  plant  uninjured  by  cold.  June  1,  well  advanced. 
July  1,  not  thrifty.  October  10,  season's  growth  4  inches.  Poor 
condition. 

During  the  season  the  following  ornamentals  have  been  set  up  in 
the  nursery:  1  Sp/nea  sailed  folia,  1  caragana,  1  Splra'ci  van  hoi/tii, 
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10  common  lilac,  1  white  lilac,  1  purple  lilac,  1  Spima  sorhifolia, 
1  Tartarian  honeysuciile,  1  hj'draiigea,  1  Spirrca  airrea,  1  high  bush 
cranberry,  1  Rhamnns  typhiiut^  1  Berherin  vulgaris,  100  Buffs lo  beriy, 
1  Lonicem  tartarica,  and  10  Eglantine  and  10  Rosa  rugosa.  Most 
of  the  plants  have  done  very  well  this  season  considering  the  condi- 
tions of  the  weather. 

VEGETABLES. 

Beans. — Broad  Windsor,  seeded  June  1.  June  11.  germinated 
well;  strong  plants.  July  1,  o  inches  high.  July  IT),  S  inches  high; 
good  color.  August  15,  in  bloom.  September  10,  pods  2  inches  long. 
The  plants  were  killed  by  frost  September  23,  before  the  beans  were 
large  enough  for  use. 

Vtcia  faha,  seeded  Jime  7.  Varieties  Nos.  10433  and  10511  were 
up  June  20.  Nos.  1042G,  10439,  10440,  and  10442  came  up  June  26. 
No.  10443  came  up  June  28.  Nos.  10423,  10444,  and  10445  very  back- 
ward. Other  varieties  doing  very  well,  3  inches  high.  August  15, 
all  vai'ieties  in 'bloom.  September  10,  No.  10433  2  feet  high,  few 
blossoms;  No.  10439  2  feet  high,  full  of  bloom;  No.  10440  15  inches 
high,  full  of  bloom;  No.  10442  15  inches  high,  plants  dead:  No. 
10443  18  inches  high,  lower  leaves  and  bloom  dead;  No.  10441  18 
inches  high,  i)l()()m  dead;  No.  10445  18  inches  high,  plants  thrifty, 
no  bloom;  No.  1044(5  2  feet  high,  some  l)loom,  few  pods  set;  No. 
1053(;  full  bloom;  No.  10540,  some  bloom,  few  pods  set;  No.  10541, 
bloom  dead,  leaves  turning  yellow.  The  growth  of  these  2)Iants  was 
checked  by  frost  September  23. 

Early  Refuge,  seeded  June  1,  were  very  l)ackward  and  irregular  in 
germinating;  2)lants  very  weak  and  unthrifty;  all  died. 

Early  Moliawk,  Extra  Early  Red  Valentine,  and  Extra  Early 
Challenge  Black  Wax,  germinated  and  grew  as  did  the  Early  Ref- 
uge; very  few  jjlants  produced  second  leaves. 

Beets.— Ejxiv?L  Early  Eclipse  Blood  Turnip,  seeded  May  23.  Ger- 
minated June  14.  July  10,  growing  very  slowly.  August  15,  growth 
very  slow,  sending  up  seed  stalks. 

Dark  Red  Turnip,  seeded  May  23.  <^^ame  through  the  ground 
June  11,  growth  very  slow.  '  August  15,  small,  sending  up  seed 
stalks. 

Crimson  Globe,  seeded  May  23.  Broke  ground  June  13.  Acted 
same  as  othei-  varieties. 

Brussels  sprouts. — Dwarf  Improved,  seeded  in  hotbed  May  12, 
germinated  May  18.  June  1,  plants  making  slow  growth ;  seeded 
in  open  ground.  Plants  from  hotbed  reset  to  open  ground  Mav  28. 
July  1,  making  v(>ry  slow  growth.  August  15,  very  little  growth,  no 
promise  of  developing  sprouts. 
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Cabhage. — Danish  Ball  Head,  seeded  in  hotbed  April  25,  germi- 
nated April  30.  June  1,  most  advanced  of  any  variety  in  the  bed. 
Seed  planted  to  open  ground.  June  10,  plants  reset  from  hotbed  to 
open  ground.  J uly  16,  plants  seeded  in  open  ground ;  growing 
slowl}'.  Those  transplanted  show  effect  of  cold  by  turning  purple. 
•August  15,  no  promise  of  heading. 

Early  Jersey  Wakefield,  seeded  in  hotbed  April  25.  In  open 
ground  June  1.  Plants  nearly  equal  to  Danish  Ball  Head ;  not  vig- 
orous. June  15,  seed  in  open  ground  germinated ;  June  10,  plants 
transplanted  to  open  ground  froui  hotbed.  July  10,  plants  seeded 
in  open  ground  growing  very  slowly;  those  transplanted  seem  in 
better  condition  than  those  of  any  other  variety.  August  15,  none 
heading. 

Extra  Early  Express,  seeded  in  liotbed  April  25,  germinated  May 
4.  Seeded  in  o\)e\\  ground  May  31,  germinated  June  15.  Plants 
transplanted  from  hotbed  June  10.  Plants  not  so  strong  as  those  of 
other  varieties.  Plants  seeded  in  open  ground  July  16,  growing  very 
slowly.    Those  transplanted  nearly  all  dead. 

Early  Dwarf  Flat  Dutch,  seeded  in  hotbed  April  25,  up  May  2. 
Seeded  in  ojDen  ground  May  31,  up  June  15.  Transplanted  to  open 
ground  June  10.  July  16,  this  variety  seems  to  withstand  trans- 
planting best.    August  15,  none  heading. 

Improved  Stonemason,  seed  did  not  germinate. 

Henderson  Early  Summer,  seeded  in  hotbed  April  25,  came  up 
May  2.  Seeded  in  open  ground  May  31,  came  up  June  15.  Germi- 
nated very  poorly,  transplanted  June  10.  '  July  16,  ]>lants  very  poor; 
those  seeded  in  open  ground  c(jual  to  those  set  from  hotbed.  August 
15,  none  heading. 

Large  Late  Flat  Dutch,  seeded  in  hotbed  April  25,  germinated 
May  2.  Seeded  in  open  ground  May  31,  germinated  June  16;  trans- 
planted from  hotbod  June  10.  July  16,  plants  very  \)ooy.  August 
15,  none  heading. 

Premium  Drum  Head,  seeded  in  hotbed  April  25,  germinated  May 
2.  Seeded  in  open  ground  May  31,  came  up  June  16.  Plants  trans- 
planted to  open  ground  June  10.  Very  little  growth.  August  15, 
none  heading. 

Canl'tfo'wer. — Snowball,  seed  from  Denmark,  seeded  in  hotbed 
April  25,  germinated  April  30.  Seed  germinated  jooorly;  small  per- 
centage of  plants  grew ;  transplanted  to  open  ground  June  10 ;  grew 
very  little ;  developed  no  flowers. 

Carrot. — :Scarlet  Horn,  seeded  May  25,  came  up  June  13.  July  16, 
\\  inches  high,  good  stand,  growth  slow.  August  15,  practically  no 
growth  since  July  10;  sending  up  seed  stalks. 

Oxheart,  Long  Stump  Booted,  and  Chautenay  developed  the  same 
as  did  Scarlet  Horn.    All  seeded  and  germinated  the  same  dates. 
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Celery. — Golden  Self  Blanching:,  seeded  in  hotbed  April  25,  germi- 
nated May  20.  June  1;"),  making  slow  growth.  July  1(),  plants  trans- 
planted to  open  ground.  July  30,  ]olants  set  in  open  ground  nearly 
all  dead;  plants  left  in  hotbed  growing  nicely.  August  30,  ])lants  in 
hotbed  doing  well,  12  inches  high.  September  15,  15  inches  high; 
very  good  in  quality. 

Kale. — Dwarf  Green  Curled  Scotch,  seeded  in  hotbed  April  25, 
uj)  April  30.  June  1,  plants  thrifty.  Transplanted  to  open  ground 
June  10;  plants  grow  very  slowly.  August  15,  many  plants  sending 
up  seed  stalks. 

Dwarf  German,  seeded  in  open  ground  May  20.  germinated  June  1. 
July  1,  growing  nicely.  August  15,  very  good.  September  1,  is 
nuich  larger  than  varieties  seeded  in  hotbed. 

Tall  Green  Curled  Scotch,  seeded  in  open  ground  May  20,  ger- 
minated June  1.  July  1,  doing  nicely,  plants  vigorous.  August  15, 
very  good.    September  15,  best  planted  this  season. 

Li'ttuce. — Big  Boston,  seeded  in  hotbed  April  25,  came  uj)  June  2. 
June  15,  doing  splendidly.  Seeded  in  open  ground  INIay  20.  July  1, 
very  j)oor.  August  15,  plants  in  open  ground  sending  up  seed  stalks. 
Plants  in  old  hotbed  are  excellent. 

Other  varieties  seeded  in  hothed  and  open  ground  were  Morse, 
Philadelj^hia,  and  California  Cream  Butter.  These  developed  al)Out 
as  did  Big  Boston. 

Parslcij. — Early  Cuided,  seeded  May  30,  uj)  ,Iune  15,  grew  very 
slowly.    August  15,  sending  u]>  seed  stalks.    Very  ])oor. 

Th(!  other  variety  seeded  was  Plain  or  Single.  This  ditl  no  better 
than  the  former. 

Peas. — Alaska,  seeded  May  21.    June  1,  up.    Good  stand  July  1, 

5  inches  high.  July  16,  12  inches  high.  July  30,  in  bloom.  First 
picking  Se2:)tember  10.  This  variety  did  not  bear  as  heavy  as  some 
of  the  others,  but  was  a  few  days  earlier,  and  the  flavor  was  superior 
to  that  of  the  other  varieties  seeded. 

First  and  Best,  seeded  May  20.    June  3,  up,  good  stand.    July  1, 

6  inches  high.  July  30,  in  bloom.  Fii-st  picking  Sejitember  16. 
This  variety  gave  the  heaviest  yield  of  any  other  variety  seeded. 

Prolific  Early  Market,  seeded  May  21,  up  June  3,  stand  good. 
June  30,  6  inches  high.  July  16,  12  inches  high.  First  picking 
September  16. 

Premium  Gem,  seeded  May  21.  June  5.  up,  good  stand.  July  1, 
4  inches  high.    July  16,  6  inches  high.    First  picking  October  4. 

Pofafor.s. — -.Mills  Stock,  planted  May  12.  July  1,  breaking  ground. 
July  16,  good  color,  but  grew  very  slowly.  July  30,  average  6  inches 
high.  Dug  October  8-9.  Less  than  one-fourth  of  a  cro]),  50  per  cent 
small  ones. 
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Garfield,  planted  May  12.  July  1,  breaking  surface.  July  16, 
g-ood  stand.  Very  slow  growth.  July  30,  (*>  inches  high.  Dug  Octo- 
ber 7;  25  per  cent  small  ones.    One-fourth  crop. 

Freeman,  planted  May  13.  July  1,  very  few  plants  coming  up. 
July  16,  stand  ver}^  poor.  July  30,  average  height  44-  inches.  Very 
few  jDotatoes  set. 

Kenai  Stock  (white),  planted  May  13.  July  1,  breaking  ground. 
July  16,  poor  stand.  July  30,  average  height  5  inches.  Dug  Octo- 
ber 7.    Almost  a  failure. 

Kenai  Stock  (red),  planted  May  13.  July  1,  coming  up.  July  16, 
stand  fair.  July  30,  average  height  5  inches.  Dug  October  6. 
Failure. 

Other  varieties  of  which  a  few  were  planted  were  Early  Ohio, 
Extra  Early  Ohio,  Bovee,  Carman  No.  3,  Extra  Early  Triumph,  and 
Hamilton  Early. 

A  few  Aven'  started  in  boxes  placed  in  the  hotbed  and  then  trans- 
planted to  the  open  ground.  These  gave  no  better  results  than  those 
started  in  the  open.  They  were  planted  on  our  warmest  ground  and 
produced  a  few  potatoes  ranging  in  size  from  hazelnuts  to  walnuts. 

Rhubarb. — Planted  July  1.  This  grew  well  throughout  the  season. 
The  older  roots  grew  very  poorW,  due,  perhaps,  to  location. 

Rnta-bu<ja. — Purple  Tojd  Yellow  Swede,  seeded  May  19.  June  13, 
up,  good  stand.  July  1,  second  leaves  just  forming.  August  15, 
growing  very  slowly,  seed  stalks  forming.  September  15,  roots  the 
size  of  teacups  and  many  plants  running  to  seed. 

Otlicr  varieties  seeded  were  Champion  and  Yellow.  These  devel- 
oped the  s;;me  as  the  Purple  Top.  The  same  varieties  seeded  tliree 
weeks  later  j:)rod  uced  the  same  results. 

Sage. — TAventy-five  per  cent  of  the  plants  survived  the  winter. 
June  15.  growing  nicely.    August  15,  in  bloom.    No  seed  developed. 

Turnipfi. — Only  the  White  Strap  Leaf  Avas  seeded.  This  did  not 
develop  normally,  grcAv  very  slowly,  and  sent  up  seed  stalks. 

ORASSES    (third  SEASOn's  GROWTh). 

Meadow^  foxtail  {Alopecurus  pratensis). — June  1,  very  good  stand, 
4  inches  tall.  June  15,  in  bloom,  some  of  the  stalks  2  feet  tall.  Sep- 
tember 1,  seed  in  dough,  but  the  groAvth  very  light.  October  1,  seed 
ripe. 

Tall  meadow  oat  grass  {Ai^ena  clatior). — Jime  1,  stand  good,  6 
inches  tall.  July  1,  heading  from  2  to  4  feet,  very  good.  September 
1,  seed  in  dough  and  beginning  to  ripen.  This  is  the  best  of  our  tame 
grasses,  judging  from  its  behavior  here. 

Kentucky  bluegrass  {Poa  pratensis). — June  1,  very  thin  stand,  4 
inches  high.   July  1,  in  full  head  but  light  growth,  1  foot  high.  Sep-. 
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teinber  1,  seed  ripe,  hut  apparently  of  jioor  quality.  Bliiegrass  does 
not  do  as  well  licre  as  in  wanner  rcjujions. 

Tall  meadow  fescue  {Fcxfuca  clatior). — June  1,  very  poor  stand 
and  new  growth  spindling.  July  1,  continues  poor,  plants  turning 
yellow,  some  heading,  1.5  inches  tall.  October  1,  seed  rijK'.  Its 
behavior  here  (lo(>s  not  promise  well  for  its  usefulness. 

Redtop  ( Af/z-osfls  nilriarix) . — June  1,  good  stand,  but  scarcely  any 
growth.  August  15,  in  bloom,  best  2  feet,  but  a  light  growth.  Sep- 
tember 1,  seed  nearly  ripe.    Is  not  promising. 

Timothy  (Phleinn  ftateme). — Stand  vei'v  thin  and  l)ut  little 
growth.  July  1,  15  inches  tall,  beginning  to  head.  August  15,  in 
bloom,  heads  very  short,  and  growth  light.  September  1,  seed  just 
forming.   (Jctober  1,  some  seed  ripe  and  some  will  fail  to  ripen. 

Orchard  grass  {Dactylh  glornerata). — June  1,  stand  very  poor,  but 
some  of  it  G  inches  tall.  July  1,  heading,  seed  stalks  2  feet.  August 
15,  in  bloom.  October  1,  some  seed  rijx'.  This  is  the  third  year,  and 
none  of  the  grasses  was  as  vigorous  as  last  year. 

White  clover  is  perennial  and  will  spread  in  door  yards  and  grass 
plats  wherever  it  gets  a  start.    Red  clover  winterkilled. 

WORK  AT  KENAI  STATION. 

Work  has  been  continued  at  the  Kenai  Station  along  the  lines  fol- 
lowed in  former  j'ears.  Twenty-one  acres  were  under  culture  the  past 
season,  and  8i  acres  more  were  cleared,  broken,  and  fenced  during  the 
sununer,  nudiing  a  total  area  of  21i  acres  available  for  cultui'e  next 
year.  This  last  clearing  was  made  in  the  woods,  so  as  to  leave  a  heavy 
shelter  belt  of  timber  as  a  jjrotection  to  the  crops  against  the  winds 
from  the  inlet.  Aside  from  the  testing  of  nuiiiy  varieties  of  grain, 
vegetables,  grasses,  and  forage  plants,  the  details  of  which  are  given 
in  Mr.  Ross's  report  submitted  herewith,  every  variety  of  grain  was 
grown  on  plats  fertilized  with  superphosphate  at  the  rate  of  300 
pounds  to  the  acre.  The  purpose  was  to  ascertain  the  influence  of 
this  fertilizer,  first,  on  the  growth  of  the  crop,  and,  secondly,  to  ascer- 
tain if  it  would  hasten  maturity.  The  results  show  a  very  decided 
increase  in  growth  on  the  fertilized  plats,  but  there  Avas  but  little 
i)roof  that  it  hastened  the  development  of  the  grains. 

The  season  was  so  cold  and  backward  tliat  none  of  the  grains  ma- 
tured. A  killing  frost  occurred  August  20,  when  most  of  the  grain 
was  still  in  the  dough  state.  It  is  not  surprising  that  grain  should 
fail  to  mature  at  Kenai.  since  it  failed  everywhere  else  in  the  entire 
coast  region.  The  grain  was  cut  for  hay,  and  produced  a  large  yield 
of  fine  quality.  The  failure  to  mature  gives  emphasis  to  the  surmise 
expressed  in  former  reports  that  the  region  is  better  adajJted  to  stock 
raising  than  to  grain  growing.    Early  varieties  of  barley  and  oats 
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can  be  matured  in  sheltered  positions  in  favorable  years,  but  our  expe- 
rience at  this  station  is  decidedly  unfavorable  to  the  idea  that  the 
region  bordering  Cook  Inlet  is  adapted  to  profitable  grain  growing. 
Forage  can  be  grown  to  an  unlimited  extent.  The  grasses  and  other 
forage  plants  liave  also  done  well;  so  there  is  no  doubt  about  the 
adaptability  of  the  region  for  the  production  of  stock  feed. 

The  station  now  owns  10  head  of  live  stoclf.  4  of  which  are  milch 
cows,  3  calves,  and  3  work  oxen.  One  of  the  latter  is  so  old  and 
decrepit  that  he  will  not  be  Avint«red.  The  cows  have  all  been  reared 
at  Kenai,  and  are  therefore  thoroughly  accustomed  to  the  conditions, 
having  been  fed  exclusively  on  forage  produced  there.  From  their 
milk  record,  given  in  Mr.  Eoss's  report,  it  will  be  seen  that  for  native 
cows  they  are  not  bad  milkers.  Bourka,  a  cow  in  her  prime,  yielded 
5,437  poimds  of  milk  in  two  hundred  and  sixty-eight  days  without 
any  grain  whatever.  The  other  three  cows  yielded  less,  but  they  are 
all  young,  and  will  doubtless  do  better  in  coming  years. 

As  soon  as  funds  can  be  had  for  the  purpose  some  8  or  10  head  of 
good  dairy  cows  should  be  added  to  this  station,  so  as  to  enable  us  to 
undertake  dairy  experiments  on  a  small  scale.  Mr.  Ross  has  made 
small  amounts  of  butter  from  the  four  cows  now  at  the  station,  but  is 
without  adequate  utensils.  It  is  hoped  to  provide  a  hand  separator 
and  other  necessary  utensils  this  coming  spring. 

The  stations  in  the  Copper  River  Valley  and  at  Rampart  should 
have  the  first  consideration  until  tliey  are  so  far  developed  as  to  be 
able  to  practice  farming  on  a  scale  comparable  with  that  of  the  aver- 
age farmer  in  the  States.  This  development 'work  is  very  expensive, 
^^s  noted  elsewhere,  labor  costs  $6  a  day  on  the  Yukon  and  $5  a  day  at 
the  Copper  Center  Station,  so  that  unless  we  have  a  special  appro- 
priation for  live-stock  experiments  the  funds  will  not  permit  of  the 
purchase  of  dairy  cattle  for  the  Kenai  Station. 

REPORT  OF  P.  H.  ROSS,  SUPERINTENDENT  OF  KENAI  STATION. 

Kenai,  Alaska,  September  19,  lOOJi. 
Dear  Siij  :  I  have  the  honor  to  make  the  following  report  for  the 
season  of  1904 : 

WEATHER  CONDITIONS. 

The  season  opened  verj^  favorably.  The  snoAv  was  entirely  gone 
b}^  April  24,  and  the  jjlowing  began  May  2.  The  frost  was  not 
entirely  out  of  the  ground  at  that  time,  but  the  soil  was  thawed  to  a 
sufiicient  depth  to  start  the  plow.  The  spring  proved  very  dr}^,  rain 
not  falling  in  measurable  quantities  at  any  time  during  the  month  of 
May.  For  twenty  days  of  the  month  a  cold  southwest  wind  retarded 
the  growth  of  crops.    During  the  month  of  June  0.87  inch  of  rain 
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fell,  and  for  nineteen  days  the  wind  was  in  the  southwest.  Up  to 
August  7  the  liighest  temperature  reached  was  G5°  F.  In  short,  it  is 
the  driest  antl  coldest  growing  season,  with  the  earliest  severe  frost 
recorded  by  the  station.  From  the  I'eports  of  old  settlers  it  is  the 
most  unfavorable  ever  known  in  the  Cook  Inlet  country.  One  re- 
nuirkable  feature  of  the  season  was  the  practically  total  absence  of 
)nosquitoes. 

CLEARING  LAND. 

In  addition  to  the  care  of  grain,  grasses,  and  forage  crops  on  the  21 
acres  already  cleared,  3^  acres  have  been  cleared,  broken,  and  fenced. 
This  new  clearing  is  well  back  in  the  woods,  with  a  broad  belt  of 
timber  giving  it  good  protection  from  the  winds  of  the  inlet.  It  has 
a  southeastern  slope  which  ati'ords  good  exposure  to  the  sun  and  good 
drainage.  There  is  every  reason  to  believe  that  all  crops  will  do 
much  better  on  this  gromid  than  on  the  ground  already  cleared. 

FERTILIZER  EXPERIMENTS. 

Two-thirds  of  an  acre  of  ground  was  plowed,  and  fertilized  with 
superphosphate,  sown  broadcast  at  the  rate  of  800  pounds  to  the  acre. 
The  fertilizer  was  then  harrowed  in.  This  plat  was  seeded  to  every 
variety  of  grain  on  hand.  A  similar  plat  near  by  was  seeded  in  the 
same  way,  l)ut  without  fertilizer.  The  results  show  that  the  ferti- 
lized soil  i^roduces  a  much  more  even,  uniform,  and  rank  growth,  and 
consequently  a  heavier  yield  of  grain. 

Bnrt  Extra  Early  out>i. — ;Seeded  May  12  in  both  plats.  June  1, 
just  coming  up  in  both  plats.  June  15,  stand  good,  3  inches  high  in 
both  plats.  July  1,  fertilized,  G  inches  high ;  unfertilized,  -i  inches 
high.  July  15,  fertilized,  12  inches  high;  unfertilized,  C  to  10  inches 
high.  August  1,  fertilized,  uniformly  24  inches  high,  fully  headed; 
unfertilized,  12  to  24  inches  high,  DO  i)er  cent  headed.  August  15, 
fertilized,  30  inches  high,  some  in  bloom  and  some  in  milk;  unferti- 
lized, 24  to  30  inches  high,  ranker  spots  in  bloom.  September  1, 
fertilized,  40  inches  high,  grain  in  ilough,  shriveled  and  watery  from 
frost  of  August  20;  unfertilized,  in  about  the  same  condition. 

Tlulless  harJey. — Seeded  May  12  in  both  plats.  June  1,  just  up 
with  good  stand  in  both  plats.  June  15,  stand  heavy,  3  inches  high 
in  both  plats.  July  1,  fertilized,  12  inches  high;  unfertilized,  4  to  8 
inches  high.  July  1,  fertilized,  14  inches  high,  a  few  heads  showing; 
unfertilized,  4  to  14  inches  high,  TO  per  cent  yellow  and  stunted,  no 
heads.  August  1,  fertilized,  30  to  36  inches,  headed  and  in  bloom; 
unfertilized,  50  per  cent  headed  and  in  bloom.  August  15,  fertilized, 
average  36  inches  high,  uniformly  in  dough;  unfertilized,  12  to  40 
inches  high,  rank  spots  in  dough.  September  1,  fertilized,  40  to  48 
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inches  high,  well  advanced  in  dough,  grain  shriveled  by  frost;  unfer- 
tilized, 24  to  40  inches  high,  rank  spots  still  in  dough,  injured  by 
frost. 

Beardless  barley. — Seeded  May  12.  June  1,  just  coming  up  in 
l3oth  2)lats.  June  15,  heavy  stand,  4  inches  high  in  both  plats.  July 
1,  fertilized,  G  to  12  inches  high;  unfertilized,  4  to  8  inches  high. 
Julj^  15,  fertilized,  10  to  14  inches,  quite  a  number  of  heads  showing; 
unfertilized,  4  to  14  inches,  30  per  cent  yellow  and  stunted,  a  very 
few  heads.  August  1,  fertilized,  30  to  36  inches  high,  headed  and  in 
bloom ;  unfertilized,  12  to  36  inches  high,  90  per  cent  headed  and  in 
bloom.  August  15,  fertilized,  average  36  inches  high,  uniformly  in 
dough;  unfertilized,  12  to  40  inches  high,  rank  spots  in  dough. 
SeiDtember  1,  fertilized,  36  inches  high,  Avell  advanced  in  dough,  grain 
shriveled  by  frost,  leaves  turning  yellow. 

Corn-wheat. — Seeded  May  12.  June  1,  just  coming  up  in  both 
25lats.  June  15,  3  inches  high,  good  stand  in  both  plats.  July  1,  fer- 
tilized, 6  inches  high ;  unfertilized,  4  inches  high.  July  15,  fertilized, 
12  inches  high,  uniform ;  unfertilized,  6  to  10  inches  high,  spindling 
growth.  August  1,  fertilized,  30  to  40  inches  high,  90  per  cent 
headed;  unfertilized,  12  to  30  inches  high,  50  per  cent  headed. 
August  15,  fertilized,  in  milk  and  small  percentage  in  dough ;  unfer- 
tilized, 24  to  36  inches  high,  in  milk.  September  1,  failed  to  fill  in 
both  plats. 

Common  oats. — Seeded  May  12.  June  1,  just  coming  up  in  both 
plats.  June  15,  heavy  stand,  3  inches  high  in  both  plats.  July  15, 
fertilized,  6  to  14  inches  liigh;  unfertilized,  6  to  10  inches  high. 
August  1,  fertilized,  a  narrow  strip  running  the  whole  length  of  the 
l^lat  at  one  edge  is  dark  green  in  color  and  averages  36  inches  in 
height.  The  remainder  of  the  plat  is  about  18  inches  high  and  is  of 
a  yellow,  unhealthy  color;  unfertilized,  12  to  36  inches,  dark  green. 
August  15,  fertilized,  headed  and  partly  in  bloom;  unfertilized,  20  to 
36  inches  high,  none  in  bloom.  September  1,  fertilized,  40  to  48 
inches  high,  some  in  milk  and  some  in  dough  when  killed  by  frost  of 
August  28 ;  unfertilized,  about  tlie  same. 

Another  plat  was  seeded  to  barley  and  part  of  each  plat  fertilize^^^ 
with  kainit  at  the  rate  of  500  pounds  to  the  acre.    The  fertilizer  had 
no  ajiparent  effect  on  the  growth  of  the  grain. 

White  Hulless  Parley. — Seeded  May  12.  June  15,  stand  good,  3 
inches  high.  July  1,  growth  spotted,  yellow,  and  unthrifty.  July 
15,  4  to  14  inches  high.  August  1,  12  to  36  inches  high,  rank  spots 
headed  and  in  bloom.  August  15,  20  to  30  inches  high,  rank  spots  in 
dough.  September  1,  further  advanced  in  dough  but  shriveled  by 
frost. 

Beardless  barley. — Same  results  as  above. 
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VALUE  OF  SHELTER  BELTS. 

Common  oats. — The  greater  part  of  the  ground  under  cultivation 
was  seeded  to  fiekl  oats.  The  benefit  of  a  l)elt  of  timber  in  neutraliz- 
ing the  effect  of  the  inlet  winds  is  very  strikingly  shown  this  season. 
Field  A  is  situated  just  back  of  the  village,  fully  exposed  to  the  south- 
west wind.  Field  B  is  protected  on  all  sides  by  timber.  Following 
are  the  notes  of  the  growth  on  each  field: 

Field  A,  seeded  on  May  21.  Field  B,  seeded  May  20,  23,  and  24. 
June  15,  Field  A,  stand  good,  2^  inches  high;  Field  B,  stand  good,  3 
inches  high.  July  1,  Field  A,  -i  inches  liigh;  Field  B,  4  to  G  inches 
high.  July  15,  Field  A,  6  to  10  inches  high;  Field  B,  6  to  10  inches 
high.  August  1,  Field  A,  12  to  18  inches  high,  a  few  heads;  Field 
B,  24  to  30  inches  high,  no  heads.  August  15,  Field  A,  26  inches 
high,  fully  headed;  Field  B,  36  inches  high,  beginning  to  head. 
September  3,  Field  A,  30  inches  high ;  Field  B,  40  to  48  inches  high. 
Will  be  cut  for  hay  as  soon  as  weather  permits. 

WINTEK  GRAIN. 

On  August  18  and  1!),  1903,  the  following  winter  grains  were  sown: 
Winter  wheat,  Yarasloff  wheat.  Excelsior,  Schlansted,  and  Techitin 
rye.  Only  the  Winter  wheat  and  Excelsior  rye  survived  the  winter. 
Following  are  the  notes : 

Wijiter  wheat. — Ma}'  16,  3  inches  high,  growth  spotted.  June  1, 
no  growth.  June  15,  3  to  18  inches  high.  July  1,  6  to  36  inches  high, 
some  heads  appearing.  July  15,  headed  out,  18  to  40  inches  high. 
August  1,  18  to  50  inches  high,  a  small  ijercentage  in  bloom.  August 
15,  a  small  percentage  in  milk,  the  remainder  in  bloom.  Some  in 
bloom,  some  in  milk,  and  some  in  dough  when  killed  by  frost  of 
August  26. 

Excelsio7'  winter  rye. — May  16,  3  inches  high.  June  15,  12  to  18 
inches  high,  some  heads  showing.  July  1,  40  inches  high,  fully 
headed.  July  15,  40  to  56  inches  high.  August  1,  40  to  60  inches 
high,  small  percentage  in  bloora.  August  15,  partly  in  dough  stage. 
Killed  by  frost  August  26. 

VEGETABLES. 

Cahlxige. — Large  Early  York  and  Early  Jersey  Wakefield  planted 
in  hotbed  April  25.  Large  Late  Flat  Dutch,  Henderson  Early  Sum- 
mer, and  Improved  Stonemason  planted  in  hotbed  May  1.  The  two 
latter  failed  to  germinate.  The  Large  Late  Flat  Dutcli  is  too  late 
and  will  not  head  this  year.  Eaiiy  Jersey  Wakefield  and  Large 
Early  York  were  transplanted  to  open  ground  June  9.  The  spring 
being  very  dry  and  backward,  they  did  not  begin  to  grow  well  until 
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the  1st  of  August.  They  are  heading  at  the  present  time  and  will 
probabl}'  make  fair-sized  heads.  Many  plants  were  killed  by  the 
insect  popularly  known  as  the  cabbage  maggot. 

Caulifl,ower. — Extra  Early  Paris  seeded  in  hotbed  April  25.  Trans- 
I)lanted  to  open  ground  June  8.   All  plants  killed  by  cabbage  maggot. 

Parsley. — Extra  Curled  seeded  in  hotbed  April  25.    Was  not  re- 
moved from  hotbed  and  made  a  splendid  growth  12  inches  high. 

Onions. — Extra  Early  Brown  Spanish  seeded  in  hotbed  April  25. 
Kemained  in  hotbed,  producing  onions  about  three-fourths  of  an  inch 
in  diameter.  Onion  sets  placed  in  the  ground  "May  13  attained  a 
size  of  2  inches  in  diameter. 

Lettuce. — Big  Boston  and  California  Butter  seeded  in  hotbed  April 
25.  As  the  other  i^lants  were  removed  the  lettuce  was  transplanted 
to  their  place  in  the  hotbed.  Both  varieties  did  very  well,  forming 
large,  compact  heads,  crisp  and  tender. 

Celery. — Improved  White  Plume  seeded  in  hotbed  April  25.  The 
plants  made  but  a  poor,  sickly  growth. 

Radishes. — Early  Scarlet  Turnip  and  French  Breakfast  seeded  in 
hotbed  April  25.   Ready  for  table  use  May  31. 

Kale. — Tall  Curled  Scotch  seeded  in  hotbed  April  25.  Trans- 
j>lanted  to  open  ground  June  8.  Orew^  well  from  the  first,  and  at 
present  some  plants  are  15  inches  in  height  and  measure  30  inches 
from  tip  to  tip  of  the  leaves. 

Beans. — Extra  Early  Challenge,  Black  Wax,  Broad  Windsor,  Extra 
Early  Red  Valentine,  Giant  Stringless,  and  Green  Pod  Valentine 
were  seeded.  None  of  these  beans  attained  a  size  of  over  3  inches 
in  height  except  the  Broad  Windsor,  Avhich  grew  to  a  height  of  2 
feet,  coming  into  bloom  August  1.  A  few  pods  had  formed  by 
August  2G,  when  growth  was  stopped  by  the  frost. 

Peas. — Alaska  and  Prolific  Early  Market  seeded  in  open  ground 
May  13.    Came  into  bloom  August  1.    Peas  large  enough  for  use 
August  25.    Both  varieties  did  equally  well  as  to  earliness,  with  the  ' 
Alaska  bearing  somewhat  heavier  than  the  Early  Market. 

Beets. — Extra  Early  Eclipse  Blood  Turnip  and  Crimson  Globe 
seeded  in  open  ground  May  13.  Both  varieties  did  very  poorly,  at- 
taining a  size  of  2  inches  in  diameter. 

Carrots. — Scarlet  Horn  and  Half  Long  Stump  Rooted  seeded  in 
open  ground  May  13.  At  present  both  varieties  are  about  1  inch  in 
diameter  and  are  still  growling. 

Spinarh. — Long  Standing  seeded  in  open  ground  May  14.  Ran 
to  seed  almost  immediately  after  coming  up. 

Parsnips. — Early  Round  seeded  in  open  ground  May  14.   Will  not 
liecome  lai'ge  enough  for  use. 

The  Rhubarb  was  large  enough  for  use  May  31  and  remained 
tender  and  juicy  until  September  1. 
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Sugar  heetf^. — Elite  Kleinwanzleben.  Part  of  the  seed  was  grown 
in  Germany  and  part  in  Nebraska,  but  no  difference  was  api^arent  in 
results.  Two  plats  were  seeded,  one  in  Field  A  and  one  in  Field  B. 
Field  A,  which  is  exposed  to  the  southwest  winds,  produced  nothing. 
In  P'ield  R  the  beets  attained  a  size  of  2  inches  in  diameter.  Some 
of  the  plants  are  running  to  seed. 

FORACK  C  HOPS. 

('(111(1(11(1)1  f  eld  pensi. — Seeded  May  -0.  June  15,  stand  good,  2  inches 
high.  .July  1,  4  to  0  inches  higli.  July  IT),  (>  to  1"2  inches  high  .  Au- 
gust 1,  vines  .'50  inches  in  length.  August  15,  vines  40  inches  in 
length,  in  bloom.  September  1,  vines  4  feet  long,  no  pods  foruied. 
Cut  for  hay  September  7. 

h'ttpc. — Seeded  May  27.  June  15,  just  coming  up.  July  4,  stand 
good,  1  incli  high.  July  15,  2i  inches  high.  August  1,  (>  to  12  inches 
liigli.  August  15,  (j  to  IS  inches  high.  Cut  September  5.  The  plat 
was  exposed  to  southwest  winds. 

Spring  vetch. — Seeded  May  27.  June  15,  just  coming  up.  July  1, 
stand  good,  1  inch  high.  July  15,  2J  inches  high.  August  1,  G  inches 
high,  spreading.  August  15,  12  inches  high.  September  1,  24  inches 
high,  a  few  blossoms.    Cut  September  7. 

Hairy  vetch. — Seeded  May  27.  June  15,  just  coming  up.  July  1, 
stand  good,  1  inch  high.  July  15,  2  inches  high.  August  1,  4  to  G 
inches  high,  spreading.  August  15,  no  growth.  September  1,  12  to 
20  inches  high.    Cut  September  7. 

Alfalfa. — Seeded  May  27.  July  1,  1  inch  high,  true  leaves  develop- 
ing. July  15,  1^  inches  high.  August  1,  4  inches  high.  August  15, 
4  to  9  inches  high.    September  1,  4  to  12  inches  high. 

GRASSES   SEEDED  IN  1902. 

Agrofitifi  riihptri^. — June  1,  '-^  inches  high.  June  15,  4  inches  high. 
July  1,  G  inches  high.  July  15,  IS  inches  high,  headed  out.  Cut  for 
hay  July  28. 

DactijHf<  glom.crata. — June  1,  2  inches  high.  June  15.  to  G  inches 
high.  July  1,  G  inches  high,  looks  unthrifty.  July  15,  24  inches 
high,  headed  out.    Cut  for  hay  July  23. 

Alopecitri/s  pratensis. — June  1,  '?>  to  G  inches  high,  beginning  to 
head.  June  15,  12  to  IG  inches  high.  July  1,  30  inches  high.  July 
15,  30  inches  high.    Cut  for  hay  July  23. 

Phleum  pratense. — June  1,  4  inches  high.  June  15,  G  inches  high. 
July  1,  8  inches  high.  July  15,  12  to  18  inches  high,  heading  out. 
Cut  for  hay  July  23. 

Bromus  inermis. — June  1,  5  inches  high.  June  15,  8  inches  high. 
July  1,  12  inches  high.    Cut  for  hay  July  23. 
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Festiica  elntior. — June  1,  3  inches  high.  June  15,  .5  inches  hiffh. 
July  1,  6  to  12  inches  high.  July  15,  24  to  30  inches  high.  Cut  for 
hay  July  23. 

GRASSES  SEEDED  IN  1903. 

Of  the  grasses  seeded  in  1903,  the  following  were  ^vinterkilled : 
Avena  elatior  and  Lolhan  perenne.  The  notes  on  the  remainder  are 
as  follows: 

Bromus  inermis. — June  1,  3  inches  high.  June  15,  6  to  12  inches 
liigli.  July  1,  heavy  uniform  growth,  15  inches  high.  July  15,  20 
to  30  inches  high. 

Alopecurus  pr-atensis. — June  1,  2  inches  high.  June  15,  12  to  16 
inches  high.  July  1,  20  inches  high.  July  15,  24  inches  high,  in 
bloom. 

Phleum  jyyatense. — June  1,  2  inches  high.  June  15,  4  inches  high. 
July  1,  6  inches  high.    July  15,  12  inches  high,  heading  out. 

Festuca  elatior. — June  1,  3  inches  high.  June  15,  3  to  6  inches 
high.  July  1,  12  to  18  inches  high.  July  15,  24  inches  high,  heading- 
out. 

Agrostis  vulgaris. — June  1,  2  inches  high.  June  15,  4  inches  high. 
July  1,  6  inches  high.    July  15,  8  inches  high. 

White  and  Alsike  clovers  made  a  slow,  unhealthy  growth,  reaching 
a  height  of  12  inches.    Both  will  mature  some  seed. 

All  the  above  grasses,  but  not  the  clovers,  were  cut  for  hay  July  23. 

One-half  of  each  of  the  grass  plats  seeded  in  1902  and  1903  were 
sown  with  land  plaster  May  27.  No  etl'ect  whatever  was  noted  in 
any  of  the  plats. 

GRASSES  SEEDED  IN  1904. 

Festuca  pratensis. — Seeded  May  27.  July  1,  hea^^  stand,  1  inch 
liigh.  July  15,  3  inches  high.  August  1,  no  growth.  August  15,  4 
to  6  inches  high.    September  1,  6  inches  high,  no  seed  formed. 

Poa  pratensis. — July  1, 1  inch  high.  July  15,  3  inches  high.  Made 
no  further  growth  during  the  season. 

Loliiim,  perenne. — July  1,  2  inches  high.  July  15,  3  inches  high. 
August  1,  4  inches  high.  August  15,  6  inches  high.  September  1,  no 
further  growth  in  height,  but  spreading  out,  forming  a  compact 
sod. 

Plxleum  pratense. — July  1,  one-half  inch  high.  July  15,  2  inches 
high.  August  1,  4  inches  high,  looking  fine.  August  15,  G  inches 
high.    Sejitember  1,  6  to  9  inches  high,  a  few  heads  appearing. 

Avena  elatior. — July  1,  1}  inches  high.  July  15,  4  inches  high. 
August  1,  8  inches  high.  August  15,  12  inches  high.  September  1, 
12  to  18  inches  high,  a  few  heads. 
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Festvca  elatior. — July  1,  1  inch  high.  July  15,  3  inches  high. 
August  1,  no  growth.  August  15,  4  inches  high.  September  1,  no 
growth. 

Dactylis  glomerata. — July  1,  1  inch  high,  heavy  stand.  July  15,  3 
inches  high.  August  15,  6  inches  high.  September  1,  12  inches  high, 
spreading  and  forming  a  good  sod. 

EXPERIMENTS  WITH  POTATOES. 

A  midsummer  frost  July  6,  and  another  August  26,  made  it  impos- 
sible to  draw  any  conclusions  from  the  potato  experiments. 

Early  Rose  and  Early  Burbank  were  planted  May  10.  They  began 
to  appear  above  ground  by  July  1.  The  frost  of  July  G  destroyed  the 
tops,  but  they  rallied  and  made  a  rapid  growth  until  August  26,  when 
the  vines  were  again  frozen  to  the  ground  without  having  come  into 
bloom.    No  growth  has  taken  place  since. 

Planted  potato  ej^es  of  the  following  varieties:  May  13,  Hamilton 
Early,  Extra  Early  Ohio,  Extra  Early  Triumph,  and  Carman  No.  3. 
Two  rows  of  each  variety  were  planted,  and  one  row  of  each  fertilized 
with  kainit.  These  plants  were  killed  by  frost  July  6,  and  never 
recovered. 

Planted  Bovee  and  Extra  Early  Ohio  May  24.  Two  rows  of  each 
variety  were  planted,  one  row  of  each  being  fertilized  with  kainit. 
Tlie  Bovee  never  recovered  from  the  frost  of  July  6.  The  Extra 
Early  Ohio  recovered  and  made  a  rank  vine  growth,  but  was  killed 
by  the  frost  of  August  26  without  having  come  into  bloom.  No 
noticeable  difference  between  fertilized  and  unfertilized  rows. 

,  LIVE  STOCK. 

The  cattle  now  owned  by  the  station  are:  Three  work  oxen,  4 
milch  cows,  and  3  calves.  They  were  fed  exclusively  on  native  feed 
during  the  winter,  and  came  through  in  excellent  condition.  Two 
of  the  cows  were  in  milk  during  the  winter  months,  their  record  being 
given  below. 

The  calves  were  removed  from  the  cows  shortly  after  birth  and 
taught  to  drink  milk.  They  were  fed  on  whole  milk  until  two  weeks 
old,  and  then  gradually  brought  to  a  skim-milk  diet.  They  were 
weaned  at  four  months.  The  calves  remained  vigorous  and  healthy 
at  all  times,  and  are  in  excellent  condition  at  present. 

As  dui'ing  jther  seasons  the  oxen  were  fed  nothing  but  native  feed 
while  working,  and  remained  in  fair  condition.  The  station  has  so 
much  land  cleared  now  that  an  ox  team  is  too  slow  to  do  the  work 
properly.    It  is  hoped  to  have  a  team  of  horses  next  year. 
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MILK  RECORD. 

In  comparing  these  records  with  records  made  by  cows  in  the  States 
it  must  be  borne  in  mind  that  the  cows  owned  by  this  station  have 
not  been  heretofore  properly  fed,  bred,  or  milked  to  develoja  dairy 
characteristics.  Thej^  are  native  cattle,  closely  inbred,  accustomed 
ro  be  milked  while  on  grass  in  the  summer  and  forced  to  shift  for 
themselves  for  the  larger  part  during  the  winter,  under  which  con- 
ditions of  course  the  milk  flow  ceases.  Cows  reared  under  such 
conditions  will  not  give  the  best  results  even  with  the  best  of  feed. 
Definite  conclusions  can  be  drawn  from  the  results  only  when  the 
station  will  be  able  to  experiment  with  cattle  of  a  distinct  breed. 

Bowha. — Dropped  calf  December  7,  1903.  Milking  jieriod  in 
days,  268;  total  yield,  5,437.5  pounds;  average  daily  yield,  20.29 
pounds.  Besides  being  a  persistent  milker  this  cow  gives  milk  that 
appears  to  be  very  rich  in  butter  fat.    She  is  the  best  cow  in  tlie  herd. 

Snou^hall. — Dropped  calf  January  10.  Milking  period  in  days, 
230;  total  yield,  1,818  pounds;  average  daily  yield,  7.81  pounds. 
This  cow  dropi^ed  her  calf  when  but  18  months  old.  Her  average 
daily  yield  for  July  was  twice  as  great  as  that  of  January. 

Liska. — Dropped  calf  April  10.  Milking  period  in  days,  143; 
total  yield,  2,G75.5  pounds;  average  daily  yield,  18.04  pounds. 

Marha. — Dropped  calf  May  7.  Milking  period  in  days,  115;  total 
yield,  2,043.5  pounds;  average  daily  yield,  17.76  pounds. 

The  record  given  for  each  of  the  cows  ends  September  1.  All  are 
still  in  milk. 

Besides  feeding  the  calves  there  was  enough  milk  to  supply  the 
local  demand. 

The  butter  made  was  first-class  in  every  respect.  We  have  noth- 
ing but  the  crudest  of  utensils  to  use  in  butter  making.  One  of  the 
needs  of  the  station  is  a  complete  dairy  outfit. 

Respectfully  submitted. 

P.  H.  Ross, 
Superintendent  Kenai  Experiment  Station. 

Prof.  C.  C.  Georgeson, 

Special  Agent  in  Charge  of  Alaska  Investigations. 

COPPER  CENTER  STATION. 

Work  has  been  pushed  successfully  at  this  station  throughout  the 
open  season.  Sixteen  acres  were  under  culture  the  past  season  and 
21  acres  more  have  been  cleared,  making  a  total  of  37  acres  at  this 
writing.  Only  6  acres  of  the  new  clearing  have  been  broken,  how- 
ever, but  it  is  hoped  to  break  10  acres,  or  possibly  more,  in  the  sj^ring 
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before  seoduig.  Mr.  Neal  has  in  addition  built  a  cottage,  which  he 
now  occupies  with  his  family,  and  also  a  barn  with  shed  attached, 
though  the  roof  is  not  completed  at  this  writing.  A  good  team  of 
horses  has  been  jjurchased  to  replace  the  worn-out  team  of  pack 
horses,  and  the  stock  of  implements  has  been  added  to.  There  is  still 
needed  a  blacksmithing  outfit,  a  fanning  mill,  a  hand  seed  drill,  and 
some  hand  tools,  which  it  is  hoped  to  supply  this  winter. 

Mr.  Neal  reports  that  he  found  it  difficult  to  get  good  men  to  work, 
even  at  $5  a  day,  which  has  been  the  wages  paid  for  white  labor. 
The  cost  of  living  is  $4  a  day  for  Ijoard  and  lodging. 

TRAIL  WORK. 

Mr.  Neal  sj^ent  over  three  months  on  the;  trail — namely,  from  Jan- 
uary 9  to  April  10 — hauling  our  equipments  of  feed,  fertilizers,  and 
seed  grain,  and  a  few  imi)lements  from  Valdez  to  Copper  Center. 
This  work  is  exceedingly  hard  on  both  man  and  beast,  and  nobody 
can  stand  it  for  many  years  in  succession.  Mr.  Neal  could  not  han- 
dle this  freight  alone,  and  still  we  had  no  money  to  hire  help. 
The  wages  of  a  man  on  the  trail  is  $125  a  month,  but  the  seed  gTain, 
fertilizers,  and  other  things  had  to  get  in  on  the  snow,  so  Mr.  Neal 
exchanged  labor  with  John  IMcCrary,  a  settler  in  the  Copper  River 
Valley,  who  needed  supplies  hauled  over,  and  an  arrangem(>nt  was 
made  by  whicli  Mr.  McCrary  helj^ed  Mr.  Neal  on  the  trail  every  day 
during  the  tliree  months,  and  as  compensation  we  hauled  in  his  pro- 
visions, weighing  1,133  pounds,  the  price  for  hauling  being  fixed  at 
15  cents  a  pound.  This  would  not  pay  Mr.  McCrary's  wages  for  the 
whole  period,  so  Mr.  Neal  arranged  with  the  road-house  keeper  at 
Ernestine  to  haul  in  1,600  pounds  of  provisions  for  him  at  10  cents 
a  pound,  Ernestine  being  a  little  more  than  half  way  to  Copper 
Center,  liy  this  means  the  station  equipment  was  landed  without 
having  to  pay  out  anything  for  labor. 

As  stated  in  the  last  report,  half  the  equipment  sent  in  a  year  ago 
was  stranded  at  Teikhel,  the  snow  leaving  the  ground  when  that 
place  was  reached.  This  ('(juipment  remained  stored  until  last  win- 
ter, when  it  was  very  kindly  taken  in  by  the  military  forces  at  Fort 
Liscum  on  the  application  of  the  Secretary  of  Agriculture.  It  was 
a  small  matter  to  the  military  department,  as  they  had  the  men  and 
an  abundance  of  horses.  We  could  not  have  taken  it  in  with  the 
funds*  at  our  disposal.  We  had  more  freight  to  transport  from 
Valdez  than  could  be  handled  by  one  man  or  one  horse,  and  Mr. 
Neal  could  not  handle  two  horses  alone.  By  adding  a  ton  and  a  half 
we  had  the  services  of  a  man  to  lead  one  horse  and  to  help  with  the 
loading  and  unloading  at  relay  stations  and  in  the  thousand  emer- 
gencies where  help  is  needed  on  the  trail. 
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EXPERIMENTS. 

We  had  upward  of  150  plats  at  the  station,  large  and  small,  in 
which  were  tested  many  varieties  of  barley,  oats,  wheat,  vegetables, 
and  grasses.  Tests  were  made  with  and  without  fertilizers  and  on 
newly  cleared  ground  compared  Avith  ground  cultivated  last  year 
(PI.  IX.  fig.  1).  It  was  again  confirmed,  as  in  former  years,  that 
new  land  is  less  productive  than  land  which  has  been  under  culture. 
The  exi3eriments  also  prove  that  the  soil  responds  to  fertilizers.  The 
details  of  these  tests  are  given  in  Mr.  Neal's  report,  submitted 
herewith. 

The  bulk  of  the  grain  failed  to  mature.  Sixty-day  oats  and  Fin- 
nish Black  oats  matured  in  pa.rt,  and  also  a  little  each  of  Manchuria, 
Lajjland,  and  Manshury  barley,  but  none  of  the  wheats  matured. 
A  killing  frost  occurred  August  17,  and  this,  of  course,  destroyed 
much  of  the  experimental  ^  alue  of  our  work.  The  frosted  grain  has 
been  cut  for  hay,  and  the  relative  yield  of  hay  of  each  variety  of 
grain,  on  fertilized  and  unfertilized  plats,  is  given  in  Mr.  Neal's 
report.  Although  the  bulk- of  the  grain  was  killed,  the  results  were 
better  in  the  interior  than  on  the  coast.  In  the  interior  we  matured 
some  grain,  while  in  the  coast  region  none  whatever  matured,  and  in 
many  places  the  grain  was  scarcely  formed  in  the  heads. 

It  is  our  plan  to  continue  to  clear  land  at  the  Copper  Center  Sta- 
tion to  the  extent  our  funds  will  permit,  until  we  shall  have  well  on 
toAvard  a  hundred  acres  in  cultivation.  The  coming  year  it  is  also 
l^lanned  to  seed  down  large  jDlats  to  those  grasses  which  give  promise 
of  doing  well  there  in  order  to  afford  pasture  for  the  stock.  It  is 
also  time  to  introduce  a  few  cows  at  the  station,  so  that  we  can  note 
how  they  thrive  under  the  conditions  there  presented. 

In  former  reports  it  has  been  explained  that  the  land  in  the  Copper 
River  Valley  lies  in  broad  terraces  or  benches.  Our  clearing,  so  far, 
has  been  on  the  second  bench,  counting  the  river  bottom  the  first 
bench.  Mr.  Neal  observed  that  the  vegetation  seemed  to  suffer  less 
from  frost  on  the  upper  benches  than  on  the  bench  where  the  clearing 
is  located,  and  we  will  therefore  clear  some  land  on  each  bench  in 
order  to  see  if  the  higher  groimd  is  more  immune  from  early  frosts, 
as  seems  quite  possible. 

REPORT  OF  J.  W.  NEAL,  SUPERINTENDENT  OF  COPPER  CENTER 

STATION. 

Copper  Center,  Alaska, 

October  6,  190^. 

Dear  Sir:  I  herewith  submit  my  third  annual  report  from  the 
Copper  Center  Experiment  Station,  disclosing  the  season's  work  for 
1904. 


An.  Rpt,  Office  of  Experiment  Stations,  1904. 


Plate  IX. 


Fig.  2.— Copper  Center  Station— SiSOlsk  Barley,  1904. 
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After  closing  my  last  report  I  learned  that  our  funds  were  too 
limited  to  attempt  to  finish  the  station  cottage  for  winter  quarters, 
and  at  your  suggestion  1  secured  a  cabin  at  Copper  Center  from 
Mr.  Blix,  which  with  a  little  renovating  made  quite  comfortable 
winter  quarters  for  myself  and  family. 

During  the  early  winter  I  spent  my  time  getting  out  timbers 
for  a  barn  and  cache.  And  by  exchanging  some  work  with  a  neigh- 
bor, I  got  the  cache  up  and  barn  well  started. 

As  it  was  now  nearing  the  winter  freighting  season,  and  our  team 
being  again  wintered  in  -Valdez,  I  left  Copper  Center  on  January  9, 
traveling  by  dog  team.  I  arrived  at  Valdez  on  the  17th,  being  out 
nine  days  in  deep  snow  and  bitter  cold.  I  found  our  supplies  about 
all  packed  ready  for  transjjortation.  It  retiuired  some  three  days, 
however,  to  fit  up  sleds  and  accustom  the  team  to  the  snow  trail, 
finding  I  could  not  handle  the  stufi'  alone,  and  there  being  no  avail- 
able funds  with  which  to  hire  help,  by  authority,  I  made  an  agree- 
ment with  John  McCrary  to  drive  one  horse  for  us  at  $1'25  per 
month,  boarding  himself,  he  to  be  remunerated  in  freight  hauled 
with  the  station  team  at  10  cents  a  pomid  to  Ernestine,  and  15  cents 
a  pound  to  Copper  Center.  This  arrangement  resulted  in  McCrarj' 
\\orking  three  months  ($375),  we  hauling  for  him  to  Ernestine  l.GOO 
pounds  ($1(')0)  and  to  Copper  Center  1,433  pounds  ($21-1.95),  mak- 
ing a  total  of  $374.95  for  his  services. 

We  hauled  our  first  load  out  of  Valdez  January  21,  landing  every- 
thing at  the  station  April  19,  the  snow  then  being  gone  from  all 
exjiosed  places.  We  experienced  two  severe  storms  in  the  vicinity 
of  Thomsons  Pass,  and  our  stock  suffered  some  injury.  The  ground 
being  yet  frozen.  I  cut  and  hauled  some  saw  logs  and  worked  on  the 
cottage  until  April  28.  The  frost  was  then  sufficiently  out  of  the 
ground,  and  I  began  j^lowing  April  30.  I  seeded  some  3  acres  to 
wheat,  barley,  and  oats.  Plowing  and  seeding  continued  until  May 
11,  when  our  horse  feed  gave  out,  and  I  turned  the  team  outside. 
We  then  had  about  14  acres  seeded  and  2  acres  of  sod  broken.  Hand 
seeding  continued  until  May  20. 

We  cleared  for  the  season  altout  21  acres,  0  of  wliich  have  been 
broken.    The  early  frost  has  hindered  the  fall  breaking. 

IMPROVEMENTS. 

Since  the  last  report  we  have  built  a  12  by  IG  foot  cache  and  seed 
room,  made  the  cottage  habitable  for  winter  quarters,  and  added  a 
12-foot  shed  roof  for  summer  kitchen ;  also  a  log  barn  20  by  24  feet, 
13  feet  high,  with  a  14-foot  shed  on  two  sides.  The  sheds  are  cov- 
ered with  bark  and  the  main  part  as  yet  with  canvas,  for  want  of 
roof  material. 
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HELP  AT  THE  STATION. 

For  the  last  twelve  months  we  have  had  no  regular  help,  but 
simply  hired  men  when  we  needed  them  most,  paying  white  men  $5 
per  day  and  the  natives  $3  per  day,  as  my  instructions  were  to  pay  no 
more.  Owing  to  the  high  j^rices  here  and  board  at  the  road  house 
being  $3  per  day  or  $4  with  lodging,  I  found  it  difficult  to  get  good 
men  at  these  wages  for  the  short  time  we  hire  them.  My  wife 
offered  to  board  the  men  at  $2  a  day,  not  charging  them  for  Sundaj's 
and  rainy  days.  This  enabled  me  to  get  good  men  at  the  set  wages. 
She  boarded  the  native  help  at  $1  per  day,  working  days  only,  Avhi'ch 
%A  as  less  than  actual  cost  of  the  food  consumed. 

AVEATHER  CONDITIONS. 

Unlike  last  year,  the  spring  opened  early  and  at  first  promised  a 
favorable  season.  The  seeds  germinated  quickly  and  greAv  A^ery 
rajjidly  for  a  time.  In  fact,  the  growth  Avas  rapid  throughout  the 
season,  but  there  being  little  sunshine  and  much  damp  weather,  the 
crops  had  little  tendency  to  mature.  The  temperature  fell  to  the 
frost  line  every  month  in  the  season.  During  May  we  had  rain 
tliirteen  days  and  not  a  single  clear  dsij.  In  June  Ave  had  rain 
tAventy-four  days  and  not  a  single  clear  day.  In  July  Ave  had 
rain  twenty-three  days  and  five  clear  days.  In  August  Ave  had  rain 
nineteen  days  and  six  clear  days,  Avith  seven  days  frost,  the  loAvest 
24°  F.  In  September  Ave  had  rain  tAvelve  days  and  sixteen  clear 
days,  Avith  nineteen  days  frost,  the  loAvest  6°  F. 

As  a  result  of  these  Aveather  conditions,  the  grain  was  slow  to  head 
and  very  sIoav  in  filling.  The  straAv  remained  green  in  many  in- 
stances all  fall  and  froze  Avhile  yet  green.  Wheat  and  barley  Avere 
frosted,  but  several  varieties  of  oats  ripened  as  good  seed  apparently 
as  last  year. 

EIELD  NOTES. 

Barley. — Manshury,  seeded  April  30  on  old  and  new  ground, 
coming  up  in  fifteen  days;  stand  thin.  This  Avas  home-groAvn  seed, 
flailed  out  and  poorly  cleaned,  Avhich  caused  thin  seeding.  June 
1,  3  inches  high  and  looking  good.  June  15,  5  to  7  inches  high  and 
stooling  Avell.  July  1,  the  best  12  inches  high.  July  15,  24  to  30 
inches  high  and  lieading.  August  1,  42  inches  high,  in  full  head, 
and  grain  half  forined.  August  15,  straAv  turning  fast  and  grain  in 
the  dough.  Some  ash  spots  more  advanced.  August  17,  the  tem- 
perature fell  to  26°  F.,  frosting  nearly  all  of  the  barley.  For  some 
time  thereafter  the  Aveather  kept  damp  and  cloudy,  keeping  the 
straAv  green.    A  few  high  spots  matured  good  heads,    The  crop 
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was  cut  for  hay  September  2,  saving  the  few  matured  head  for  seed. 
The  old  ground  produced  fully  00  per  cent  more  feed  stuff  than  the 
new. 

A  2-acre  plat,  new  ground  of  fall  breaking,  was  seeded  with  im- 
ported seed  May  14.  This  came  up  in  nine  days.  Stand  good. 
June  1,  2  to  3,  inches  high.  Good  color.  Ash  spots  very  marked. 
June  15,  4  to  8  inches  high,  rank  growth,  and  stooling  well  on  the 
ash  spots.  July  1,  12  inches  high  on  the  ash  spots  and  little  growth 
elsewhere.  July  15,  l)est  30  inches  high  and  just  l)eginning  to  head. 
August  1,  on  the  ash  spots  in  full  head,  4  feet  tall,  and  very  thick 
on  the  ground.  The  grain  al)out  one-third  formed.  Other  por- 
tions headed  12  to  20  inches  high.  August  15,  passing  into  the  dough 
and  straw  ri])ening  fast  on  the  ash  spots.  This,  too,  was  frosted 
August  17,  and  cut  for  hay  on  August  24. 

Still  a  third  plat  was  hand  drilled  May  17  from  home-grown 
seed,  half  of  this  plat  being  fertilized  with  fish  guano  at  the  rate  of 
500  pounds  jjer  acre,  drilled  with  the  grain  in  one  ajjplication.  This 
seeding  came  up  in  ten  days.  Stand  a  little  thin.  June  1,  2  inches 
high.  Color  good.  June  15,  (5  inches  high  and  stooling.  The  fer- 
tilized portion  now  showed  a  ranker  growth.  July  1,  best  12  inches 
high;  the  unfertilized  8  inches  high.  July  15,  24  inches  high  and 
signs  of  heading;  unfertilized  portion  12  to  10  inches  high.  August 
1,  52  inches  tall.  Thick  and  even  on  the  ground.  The  grain  about 
one-third  formed.  The  unfertilized  portion  stood  36  to  40  inches 
tall  and  nmch  thinner,  as  it  stooled  very  little.  The  heads  were 
much  younger.  August  15,  straw  turning,  grain  about  full  size. 
Unfertilized  portion  more  backward.  August  17,  the  grain  was 
frosted  and  later  the  whole  crop  turned  into  hay. 

Lapland,  seeded  April  30  on  old  and  new  ground,  coming  up  in 
fourteen  days.  Stand  good.  This  was  home-grown  seed,  flailed  out, 
but  comparatively  easily  cleaned.  June  1,  1  to  3  inches  high  and 
looking  good.  June  15,  4  to  8  inches  high,  the  best  being  on  the  old 
ground.  It  was  stooling  some  and  looking  good.  July  1,  12  to  18 
inches  high  and  signs  of  heading.  July  15,  lil  to  30  inches  high  and 
heads  just  out.  August  1,  36  to  40  inches  tall,  headed  out,  and  grain 
one-third  formed.  x\ugust  15,  straw  quite  yellow  and  grain  in  the 
dough.  The  furthest  advanced  of  all  varieties.  August  17,  the 
grain  was  injured  by  frost.  Some  heads  were  past  danger.  The 
crop  was  cradled,  bound,  and  stored,  to  be  tested  for  seed. 

A  plat  was  drilled  May  17  from  home-grown  seed,  one-half  of  the 
plat  being  fertilized  with  fish  guano  as  the  aliove.  This  was  coming 
up  in  10  days.  Stand  fair.  June  1,  2  inches  high.  June  15,  6 
inches  high,  thrifty  and  good  color;  the  unfertilized  had  made  4 
inches  growth  and  had  a  pale  color.  July  1,  7  to  13  inches  high. 
July  15,  the  best  30  inches  high  and  heading;  unfertilized,  12  inches 
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high  and  not  heading.  August  1,  best  40  inches  tall,  stooled  quite 
tliickly,  grain  one-third  formed;  unfertilized.  28  inches  tall,  headed, 
but  a  little  backward  and  much  thinner  on  llie  ground.  August  15, 
grain  in  the  dough  and  straw  quite  j^ellow ;  the  unfertilized  not  quite 
so  far  advanced.  August  17,  the  grain  was  frosted  and  shrunk 
badly.    The  heads  were  large  and  well  tilled. 

Manchuria,  seeded  in  hand  drills  May  0,  one-half  being  fertilized 
with  fish  guano  as  above  varieties,  coming  up  in  nine  days.  Stand 
good.  June  1,  8  to  .5  inches  high,  showing  a  very  marked  difference 
where  the  fertilizer  was  used.  June  15,  best  10  inches  high  and 
stooling  well ;  the  unfertilized  was  5  to  6  inches  high  and  stooling 
very  little.  July  1,  16  inches  high;  unfertilized,  10  inches  high. 
July  15,  3'2  inches  high  and  heading;  unfertilized,  12  inches  high 
and  beginning  to  liead.  August  1,  42  inches  tall,  very  thick  and 
even,  grain  very  full;  unfertilized,  2G  inches  tall,  thin,  and  grain 
about  the  same  stage.  August  15,  straw  golden  yellow,  grain  in 
the  stiff  dough;  unfertilized  not  quite  so  far  advanced.  August 
17,  fi'ost  injured,  causing  the  grain  to  shrink.  The  crop  was  cut 
and  flailed  out  to  be  tested  for  seed. 

Another  plat  was  seeded  on  new  groimd  May  14,  coming  up  in 
eight  days.  Stand  good.  June  1,  2  to  3  inches  high,  color  good. 
June  15,  the  most  part  stood  4  inches  high;  on  all  ash  spots  it  stood 
7  to  8  inches  high  and  stooling  well.  July  1,  14  inches  high  on  the 
ash  spots;  other  portions  making  little  growth.  July  15,  best  30 
inches  high  and  begun  heading.  August  1,  40  inclies  high  on  the 
ash  spots,  thick  on  the  ground,  and  in  full  head;  heads  large  and 
filling  well.  August  15,  grain  passing  to  the  dough  and  straw  turn- 
ing; ash  spots  more  advanced.  August  17,  the  grain  was  frosted 
and  the  crop  cut  for  hay  August  24. 

Another  plat  of  Manchuria  barley  was  seeded  on  old  ground  May 
14,  coming  up  in  eight  days.  Stand  good.  June  1,  2  inches  high 
and  looking  fine.  June  15,  4  to  5  inches  high.  July  1,  8  inches 
high  and  quite  even.  July  15,  18  inches  high  and  signs  of  heading. 
August  1,  average  36  inches  high  and  grain  forming.  August  15, 
grain  nearly  full.  August  17,  grain  frosted  and  cut  for  haj%  yield- 
ing a  good  hay  crop. 

No.  9133  barley,  seeded  April  30,  coming  up  in  thirteen  days. 
Stand  good.  This  Avas  new  ground.  June  1,  2  to  5  inches  high, 
looking  yellow  and  sickly,  except  on  the  ash  spots;  a  little  touched 
by  spring  frosts.  Jinie  15,  the  main  plat  made  little  growth  during 
the  last  fifteen  days  and  looks  bad;  on  ash  spots  the  growth  was 
rank,  standing  10  inches  high  and  stooling  well.  July  1,  15  inches 
high  on  the  ash  spots.  July  15,  best  24  inches  high  and  heading. 
August  1,  24  to  36  inches  high  on  the  ash  spots  and  the  grain  about 
two-thirds  formed.    August  15,  straw  quite  yellow  on  the  ash  spots, 
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and  the  grain  in  tlie  stifl'  dough;  other  portions  quite  green  and 
short.  August  17,  grain  frosted  and  shrunk  badly.  Cut  for  hay 
September  1. 

Another  phvt  was  seeded  May  14  on  new  ground,  coming  up  in 
ten  days;  stand  good.  June  1,  2  to  3  inches  higli;  color  good.  June 
15,  G  to  7  inches  high  on  ash  spots,  and  stooling;  other  portions  4 
inches  high.'  July  1,  1'2  inches  high  on  ash  sj^ots;  other  portions 
making  little  growth.  July  15,  best  20  inches  high  and  thick  on  the 
ground;  signs  of  heading.  August  1,  heads  well  out  some  days, 
standing  40  inches  high.  August  15.  straw  turning  and  grain  in 
the  dough.  August  17,  grain  frosted  and  cut  for  hay  a  few  days 
later.  The  ash  spots  yielded  a  heavy  crop,  but  the  other  portions 
not  worth  cutting. 

Still  another  plat  was  seeded  May  17  in  hand  drills,  one-half  being 
fertilized  with  fish  guano  as  above  varieties,  coming  up  in  eleven 
days;  stand  medium.  June  1,  1  inch  high.  June  15,  6  inches  high 
and  stooling  well  on  the  fertilized  portion;  about  half  as  much 
growth  on  unfertilized  portions.  July  1,  best  5)  inches  high.  July 
15,  best  22  inches  high  and  signs  of  heading.  August  1,  3()  to  40 
inches  tall  and  headed;  unfertilized,  24  inches  tall  and  just  heading. 
August  15,  straw  turning  and  grain  in  the  dough;  unfertilized  por- 
tions more  backward.  August  17,  grain  frosted  and  the  crop  cut 
for  ha}'. 

Royal,  seeded  May  17  in  hand  drills,  one-lialf  being  fertilized  with 
fish  guano  as  above  varieties,  coming  up  in  ten  days;  stand  good. 
June  1,  1  inch  high.  June  15,  G  inches  high  and  stooling  well  on 
fertilized  portions,  other  portions  making  less  growtli.  July  1,  best 
12  inches  high.  July  15,  24  inches  high  and  heading  on  fertilized 
portions;  unfertilized,  14  inches  high.  August  1,  best  40  inches  tall, 
in  full  head,  and  grain  about  one-third  formed;  unfertilized  portions 
80  inches  tall,  heads  younger,  and  grain  much  thinner  on  the  ground. 
August  15,  straw  quite  yellow  and  grain  in  the  dough:  unfertilized 
several  days  later.   August  17,  grain  frosted  and  cut  for  hay  later. 

A  Norway  variety,  offered  by  Burke,  editor  of  Valdez  Prosjjector, 
seeded  May  14  in  hand  drills,  one-half  being  fertilized  with  fish 
guano  as  above  varieties,  coming  up  in  ten  days;  stand  good.  June 
1.  1  inch  high.  June  15,  G  inciies  high  and  stooling  well ;  unfertilized 
portions  not  quite  so  good.  July  1,  best  12  inches  high;  unfertilized 
S  inches  high.  July  15,  l)est  24  inches  high  and  signs  of  heading; 
unfertilized  15  inches  high.  August  1,  4G  inches  high  on  fertilized 
portion,  in  fidl  head,  and  grain  forming;  unfertilized,  30  inches  tall 
and  much  thinner.  August  15,  straw  turning.  Grain  of  both  plats 
in  the  dough.   August  17,  grain  frosted  and  crop  cut  for  hay. 

Black  Hulless,  seeded  May  17  in  hand  drills,  one-half  being  fer- 
tilized with  fish  guano  as  above  varieties,  coming  up  in  twelve  days; 
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stand  poor.  June  1,  well  up.  June  15,  6  inches  high,  good  color, 
and  stooling.  July  1,  fertilized,  11  inches  growth;  unfertilized,  9 
inches  growth.  Ju].y  15,  18  to  24  inches  high  and  signs  of  heading; 
unfertilized,  12  to  18  inches  high.  August  1,  best  12  inches  tall,  well 
stooled,  and  headed;  later  stools  not  all  headed;  unfertilized,  24 
to  30  inches  tall,  thinner,  and  many  heads  not  full  out.  August  15, 
straw  turning,  grain  about  full  size;  unfertilized,  some  days  later. 
August  17,  grain  frosted  and  cut  for  hay  later. 

Finnish,  seeded  May  18  in  hand  drills,  one-half  being  fertilized 
with  fish  guano  as  above  varieties,  coming  up  in  eleven  days;  stand 
thin;  home-grown  seed  flailed  out  and  poorly  cleaned.  June  1,  just 
up.  June  15,  6  inches  high  and  stooling  well.  July  1,  9  inches  high 
on  fertilized  portion;  7  inches  high  on  that  unfertilized.  July  15, 
best  22  inches  high  and  signs  of  heading;  unfertilized,  16  inches 
high.  August  1,  44  inches  tall  and  heading.  August  15,  straw  turn- 
ing: grain  nearly  full  size.  August  17,  grain  frosted  and  cut  for 
hay  later. 

Sisolsk,  seeded  May  16  from  home-grown  seed  in  hand  drills,  half 
the  plat  fertilized  with  fish  guano  as  above  varieties,  coming  up  in 
fourteen  days.  June  1,  well  up,  stand  thin.  June  15,  5  inches  high 
and  stooling.  July  1,  10  inches  high  on  that  fertilized,  6  inches  high 
on  that  unfertilized.  July  15,  best  18  inches  high  and  signs  of  head- 
ing, unfertilized  12  inches  high.  August  1,  44  inches  tall  and  pretty 
well  headed  out;  unfertilized  24  inches  tall  and  much  thinner  on  the 
ground.  August  17,  grain  frosted  and  afterwards  cut  for  hay.  (PI. 
IX,  fig.  2.) 

Trooper  six-rowed,  seeded  May  16  from  home-grown  seed  and  one- 
half  of  the  plat  fertilized  with  fish  guano  as  above  varieties.  Coming 
up  in  fourteen  days.  June  1,  well  up,  stand  thin.  Only  a  small  per- 
centage of  this  seed  germinated.  June  15,  best  5  inches  high  and 
stooling;  fertilized  jxirtion  slightly  advanced.  July  1,  12  inches 
high  on  the  fertilized  ground  and  7  inches  high  on  the  unfertilized. 
July  15,  best  20  inches  high  and  signs  of  heading;  14  inches  high  on 
the  unfertilized.  August  1,  42  inches  tall  and  very  well  stooled  on 
the  fertilized  ground,  about  all  lieaded  out ;  32  inches  tall  and  very 
poorly  stooled  on  the  unfertilized.  August  15,  straw  very  green, 
grain  about  two-thirds  formed;  the  unfertilized  was  a  little  more 
Ijackward.    August  17,  grain  frosted,  and  cut  for  hay  later. 

This  is  the  first  season  since  the  advent  of  the  white  man  to  the 
Copper  Valley  that  barley  has  failed  to  mature.  Even  this  year  the 
several  varieties  made  an  abundance  of  fodder,  which  was  cut  and 
cured  for  hay.  When  the  killing  frost  came,  August  17,  Manchuria, 
Lapland,  and  Manshury  were  the  farthest  advanced  and  all  prom- 
ised a  handsome  yield,  ripening  in  the  order  named,  all  producing 
long  heads,  well  filled. 


An.  Rpt  Office  of  Expefiment  Stations,  1904. 


Plate  X. 


Fig.  2.— Heavy  Growth  of  Finnish  Black  Oats,  1904,  at  Copper  Center. 
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Oats. — Sixty-day,  seeded  April  30  on  old  and  now  ground  from 
home-grown  seed.  Coming  up  in  fourteen  days;  stand  excellent. 
June  1,  3  to  4  inches  high,  looking  fine.  June  15,  7  to  9  inches  high  on 
the  old  ground  and  stooling  well.  July  1,  12  inches  high,  very  even, 
and  looking  good  on  the  old  ground;  on  the  new  ground  very  poor. 
July  15,  18  to  20  inches  high  and  heading.  August  1,  in  full  head, 
averaging  30  inches  high,  and  grain  half  formed.  August  15,  straw 
ripening  and  gi'ain  in  the  dough.  September  1,  grain  ripened  and 
cut  for  seed.  The  straw  was  yet  quite  full  of  sap,  and  a  few  green 
heads  frosted,  but  fully  90  per  cent  matured  thoroughly,  making  an 
average  crop.  The  old  ground  i:)roduced  fully  50  per  cent  more  than 
the  new.    (PI.  X,  fig.  1.) 

A  small  plat  was  seeded  in  hand  drills  May  G  from  imported  seed 
and  half  of  the  plat  fertilized  with  fish  guano  at  the  rate  of  500 
iwunds  per  acre,  being  drilled  in  with  the  seed  in  one  application. 
Coming  up  in  ten  days.  June  1,  3  to  4  inches  high,  stand  good. 
June  15,  T)  to  8  inches  high  on  the  fertilized  portion,  stooling  well, 
and  looking  fine;  5  to  0  inches  high  on  the  unfertilized  jjortion. 
July  1,  12  inches  high  where  fertilized,  and  8  inches  high  Avhere  no 
guano  was  used.  July  15,  IG  to  18  inches  high  and  signs  of  heading 
on  the  fertilized  ground;  on  the  unfertilized,  12  inches  high.  August 
1,  the  best  30  inches  tall,  very  thick  and  even  over  the  ground,  grain 
filling;  20  inches  high  and  quite  thick  on  the  unfertilized  portion. 
August  15,  straw  turning,  grain  filled  and  in  the  milk.  September 
1,  grain  in  the  dough,  and  straw  about  the  jjroper  rij^'uess  for  hay. 
Some  heads  frosted,  but  I  feel  safe  in  estimating  fully  90  per  cent  of 
well-matured  grain. 

Swedish  Select,  seeded  Aj^jril  30  on  new  ground.  Coming  up  in 
thirteen  days.  June  1,  2  to  5  inches  high,  ash  spots  well  defined, 
stand  good.  June  15,  10  inches  high  and  stooling  well  on  all  ash 
spots,  other  portions  4  inches  high  and  stooling  very  little.  July  1, 
best  15  inches  high,  other  portions  G  to  10  inches  high.  July  15,  l)est 
18  to  20  inches  high  and  heading.  August  1,  3G  inches  high  on  the 
ash  spots  and  grain  half  filled.  This  was  fully  75  per  cent  better 
than  other  portions  of  the  plat.  August  15,  straw  turning,  grain  in 
the  dough.  September  1,  quite  rijje  enough  for  hay,  and  I)eing  very 
uneven  was  cut  for  hay.    It  was  well  filled  and  some  grains  hard. 

A  larger  plat  was  seeded  on  old  ground  May  7  ami  9  with  the  seed 
drill.  Coming  up  in  ten  days,  stand  excellent.  June  1,  3  inches 
high,  dark  green,  and  thrifty.  June  15,  7  inches  high.  July  1,  12 
inches  high,  looking  good.  July  15,  18  inches  high  and  signs  of 
heading.  Ash  spots  from  previous  year  slightly  marked.  August  1, 
in  full  head,  30  inches  high,  well  stooled,  and  thick  on  the  ground, 
heads  begiiming  to  fill.  August  15,  straw  turning  some  days,  grain 
in  the  soft  dough.    August  17,  frost  did  not  seem  to  damage  it. 
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September  1,  ripening  very  slowly.  September  15,  grain  fully  ripe 
and  cut  for  seed,  straw  yet  very  sappy.  This  variety  was  well  filled 
and  made  a  good  average  crop. 

Finnish  Black,  seeded  May  9,  in  field  plat  with  seed  drill  on  old 
o-round.  Coming  up  in  ten  days,  stand  excellent.  June  1,  3  inches 
high.  June  15,  8  inches  high,  stooling  and  looking  fine.  July  1, 
best  12  inches  high  and  signs  of  heading,  looking  fine.  August  1, 
lieaded  and  average  height  about  40  inches;  much  of  the  crop  stood  4 
feet  high  and  some  ])ortions  fully  5  feet;  heads  beginning  to  fill. 
August  15,  straw  turning  some  days,  grain  about  in  the  dough.  This 
variety  seemed  to  withstand  the  heavy  frosts  through  August,  and 
Septemlier  1  the  grain  was  getting  quite  hard.  Heads  large  and  well 
filled.  September  15  the  grain  was  fully  ripe,  but  the  straw  yet  quite 
full  of  sap.    The  crop  cut  and  saved  for  seed.    (PL  X,  fig.  2.) 

Another  plat  was  seeded  May  17  in  hand  drills,  one-half  of  the 
plat  being  fertilized  with  fisli  guano  as  the  above  plats.  Coming  up 
in  nine  days,  stand  good.  June  1,  2i  inches  high,  slightly  better 
where  guano  was  used.  June  15,  7  inches  high  and  stooling  well  on 
fertilized  portion;  vmfertilized  5  inches  high  and  a  little  yellow. 
July  1,  best  11  inches  high;  unfertilized  7  inches  higli.  July  15.  best 
20  inches  high  and  a  few  heads  out;  unfertilized  10  inches  high. 
August  1,  best  44  inches  high,  very  thick  and  even  on  the  ground, 
grain  filling;  unfertilized,  best' 28  inches  high  and  much  thinner. 
August  15,  straw  turning  and  grain  nearly  filled.  September  1,  grain 
quite  hard  and  straw  nearly  ripe.  September  15,  grain  and  straw 
([uite  ripe  and  cut  for  seed. 

Duppaur,  seeded  May  IG  in  hand  drills  and  half  the  plat  fertilized 
as  other  plats.    Coming  up  in  twelve  days,  stand  fair.    June  1,  3  to 

4  inches  high,  the  part  fertilized  showing  slightly  better.  June  15,  7 
to  8  inches  high,  stooling  good,  and  looking  fine  on  the  fertilized  part; 

5  to  7  inches  high  on  the  unfertilized  portion,  stooling  less,  but  a  good 
color.  July  1,  12  inches  high  where  fertilized;  unfertilized  9  inches 
hiiih-  Ji^ly  1-^'  *^est  18  inches  high  and  signs  of  heading;  unfertil- 
ized 14  inches  high  and  same  stage.  August  1,  average  height  36 
inches  where  fertilized,  well  stooled,  and  grain  one-third  filled ;  unfer- 
tilized 28  inches  high,  much  thinner,  and  a  little  advanced.  August  j 
15,  straw  turning  and  grain  about  full.  September  1,  the  top  grains 
matured,  but  all  the  lower  grains,  or  probably  90  per  cent,  frosted. 
The  straw  yet  very  green,  heads  large.    The  crop  cut  for  hay. 

Burt  Extra  Early,  seed  from  Minnesota  Station  originally.  This 
planting,  grown  at  Kenai  Station  season  of  1900,  seeded  May  6 
thickly  in  hand  drills,  half  the  plat  being  fertilized  with  fish  guano 
as  the  other  plats.  Coming  up  in  twelve  days,  stand  very  thin,  seed 
poor.    June  1,  3  inches  high.    June  15,  6  to  7  inches  high.    July  1, 
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14  inches  high  on  the  fertilized  portion;  the  unfertilized  11  inches 
high,  all  about  heading.  July  15,  best  24  inches  high;  the  unfertil- 
ized '20  inches  high,  all  pretty  well  headed  out.  August  1,  36  inches 
high  and  well  stooled  where  fertilized ;  the  unfertilized  a  little 
shorter  and  stooled  nuich  less,  grain  just  begiiniing  to  fill.  August 
15,  grain  about  half  filled,  unfertilized  slightly  advanced.  The  late 
August  frosts  injured  the  grain.  September  1,  straw  yet  very  green 
and  grain  all  frosted.    Heads  were  largo  and  well  filled. 

Another  plat  was  seeded  and  fertilized  May  (1  in  the  same  manner, 
from  Sitka-grown  seed,  coming  up  in  eleven  days:  stand  very  good. 
June  1,  4  to  5  inches  high;  a  marked  difference  where  fertilized. 
June  15,  best  9  inches  high,  stooling  and  looking  fine;  the  unferti- 
lized 6  inches  high.  July  1,  18  inches  high,  and  begun  heading  on 
fertilized  i)ortion;  unfei'tilized  8  inches  high.  July  15,  24  inches 
high  on  the  fertilized;  other  portions  13  inches  high,  all  pretty  well 
headed  out.  August  1,  best  36  inches  tall,  tliick,  and  even  on  the 
ground,  grain  one-third  filled;  unfertilized  24  inches  high,  much 
thinner  and  gi-ain  not  so  far  advanced.  August  15,  straw  turning 
and  grain  in  the  milk.  September  1,  the  upper  grains  had  matured, 
but  the  lower  part  of  the  heads  were  yet  green  aiul  fi'osted  in  August. 
I  think  about  (>()  per  cent  of  the  grain  matured.  On  this  plat,  as  with 
many  others,  the  fertilizer  increased  the  growth  about  75  per  cent. 

No.  2800,  a  Russian  variety,  seeded  May  6  and  fertilized  as  other 
plats,  coming  up  in  twelve  days;  stand  poor.  June  1,  3  inches 
high.  eTune  15,  8  inches  high,  stooling  well  and  looking  fine  where 
fertilized;  unfertilized  6  inches  high  and  stooling  very  little,  color 
good.  July  1,  best  12  inches  high;  unfertilized  8  inches  high. 
July  15,  18  to  20  inches  high  where  fertilized,  and  begun  heading; 
other  portions  12  inches  high.  August  1,  average  height  36  inches, 
thick  and  even  over  the  fertilized  portion;  unfertilized  24  inches 
high  and  quite  thin  on  the  ground.  August  15,  best  42  inches  tall, 
straw  very  green,  grain  about  three-fourths  filled ;  unfertilized  a 
little  advanced;  all  the  heads  were  very  large.  September  1,  the 
straw  yet  very  green  and  tlu>  grain  frosted.  The  straw  was  a  little 
frozen  and  hard  to  cure  for  iiay. 

Common  oats,  from  Seattle  markets  and  used  on  the  trail,  seeded 
April  30  on  old  and  new  ground,  coming  up  in  tliirteen  days;  stand 
good.  June  1,  3  inches  high,  looking  well.  June  15,  6  to  8  inches 
high,  and  stooling  well.  July  1,  10  to  12  inches  high,  July  15,  15 
to  18  inches  high,  about  ready  to  head.  August  1,  24  to  30  inches 
high,  and  headed.  August  15,  straw  turning,  grain  in  the  milk. 
September  1,  grain  about  matured,  straw  a  little  green.  The  August 
frosts  did  not  seem  to  affect  this  plat.  The  crop  was  cut  to  feed  as 
sheaf  oats.    They  were  well  filled,  heavy,  and  made  first-class  feed. 
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Wheat. — Ivoumanian  spring,  seeded  April  80  on  old  and  new 
ground,  coming  up  in  thirteen  days;  stand  good.  July  1,  4|  inches 
high,  looking  good.  June  15,  6  to  10  inches  high,  and  stooling  some 
on  the  old  ground.  July  1,  average  12  inches  high.  July  15,  18 
inches  high,  heading.  August  1,  best  30  inches  high,  a  little  thinner 
on  the  ground;  heads  small,  beginning  to  fill.  August  15,  straw 
turning,  heads  well  filled.  Grain  frosted  August  17.  Cut  for  hay 
September  1 .  The  old  ground  i:iroduced  about  40  per  cent  more  feed 
stuff  than  the  new. 

Another  plat  was  seeded  May  5,  in  hand  drills,  and  half  the  plat 
fertilized  with  fish  guano  at  the  rate  of  500  pounds  per  acre,  being 
drilled  in  with  the  seed  in  one  application;  coming  up  in  eleven 
daj's,  stand  good.  June  1,  3  to  4  inches  high.  June  15,  9  inches  high, 
stooling  well  and  looking  fine  Avhere  fertilized;  mifertilized  6  inches 
high  and  stooling  very  little.  July  1,  best  15  inches  high ;  unferti- 
lized, 8  inches  high.  July  15,  24  inches  high  on  fertilized  portion, 
and  just  begun  heading;  unfertilized  12  inches  high,  not  heading. 
August  1,  average  42  inches  high,  and  quite  thiclf  growth  on  fertilized 
ground;  just  beginning  to  fill;  TUifertilized  30  inches  high,  thin  on 
the  ground,  grain  a  little  more  advanced.  August  15,  straw  turning, 
grain  two-thirds  filled,  heads  large.  Grain  frosted  August  17.  Straw 
quite  green  and  sappy  yet.    Se]:)tember  1.  crop  cut  for  hay. 

Another  plat  was  seeded  May  7  on  old  ground  with  seed  drill, 
coming  up  in  eleven  days;  stand  very  good.  June  1,  3  inches  high. 
June  15,  7  to  8  inches  high  and  stooling  some,  looking  fine.  July  1, 
best  13  inches  high.  July  15,  18  to  20  inches  high,  about  heading. 
August  1,  in  full  head  24  to  40  inches  high,  grain  just  beginning  to 
fill.  August  15,  straw  turning,  grain  three-fourths  filled.  Grain 
frosted  August  17.  Straw  quite  green  when  cut  September  1  for 
ha^^    This  plat  produced  a  good  average  crop  of  hay. 

Dulferin  spring  wheat,  seeded  May  4,  in  hand  drills  and  half  the 
plat  fertilized  with  fish  guano  at  the  rate  of  500  pounds  per  acre  in 
one  application,  coining  up  in  eleven  days;  stand  good.  June  1, 
4  to  5  inches  high.  June  15,  11  inches  high  and  stooling  well  where 
guano  was  used;  unfertilized,  8  inches  high,  stooling  very  little. 
July  1.  best  22  inches  high;  unfertilized,  17  inches  high.  July  15, 
30  to  36  inches  high  where  fertilizer  was  used;  unfertilized,  18  to 
22  inches  high;  both  heading.  August  1,  48  inches  tall,  in  full  head 
and  grain  filling  on  fertilized  portion ;  unfertilized,  36  to  42  inches 
tall,  grain  about  the  same.  August  15,  straw  turning,  grain  three- 
fourths  filled.  Grain  frosted  August  17.  Straw  quite  green  yet, 
September  1,  when  cut  for  hay.  This  plat  x^roduced  a  very  heavy 
crop  of  straw. 
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Glyndoii  spring  wheat,  seeded  and  fertilized  as  above,  May  1, 
coming  uj)  in  twelve  days;  stand  good.  June  1,  2  to  4  inches  high; 
a  marked  diflFerence  where  guano  was  used.  June  15,  7  to  8  inches 
higli  and  stooling  well  where  guano  was  used;  unfertilized,  4  to  5 
inches  liigh,  not  stooling,  looking  bad  compared  to  that  fertilized. 
July  1,  best  12  to  IG  inches  high;  unfertilized,  8  to  11  inches  high, 
ffuly  15,  22  inches  high  where  fertilizer  was  used;  unfertilized,  18 
inches  high;  botli  about  ready  to  head.  August  1,  40  inches  high, 
headed  and  thick  on  t\vi  ground  where  fertilized;  unfertilized,  24 
to  28  inches  high,  quite  thin  on  the  ground,  grain  not  quite  so  far 
advanced.  August  15,  straw  turning,  grain  tAvo-thirds  filled,  heads 
large.  Grain  frosted  August  17.  Straw  yet  quite  green,  September 
1,  when  cut  for  hay.    This  plat  made  a  heavy  crop  of  straw. 

Harold  sjiring  wheat,  seeded  May  4  and  fertilized  as  above  plats, 
coming  np  in  eleven  days;  stand  good.  June  1,  3  to  5  inches  high; 
fertilized  portion  much  lanker  growth  and  better  color.  June  15, 
l)est  11  inches  high  and  stooling  well ;  unfertilized,  G  to  8  inches 
growth,  stooling  very  little.  July  1,  best  8  inches  high;  unfertil- 
ized, 12  to  18  inches  high.  July  16,  best  24  inches  high;  unfertilized,  - 
18  to  20  inches  high;  both  about  headed  out.  August  1,  38  to  40 
inches  high  and  very  thick  on  the  ground  fertilized,  grain  just  begin- 
ning to  fill.  August  15,  straw  turning,  grain  nearly  filled,  heads 
good  size.  Grain  frosted  August  17;  straw  very  sappy  yet.  Sep- 
tember 12,  crop  cut  for  haj^ 

Plumper  sj^ring  wheat,  seeded  May  5  and  fertilized  as  above  plats, 
•oming  up  in  twelve  days;  stand  good.  June  1,  4  to  5  inches  high. 
July  15,  ft  to  10  inches  liigh  and  stooling  well  where  fertilized;  7 
to  8  inches  high  and  stooling  a  little  on  the  unfertilized  portion; 
looking  better  tlian  other  unfertilized  plats.  July  1,  best  17  inches 
higli;  unfertilized,  12  inches  liigh.  July  15,  best  24  to  30  inches  high 
and  begun  heading;  unfertilized,  18  to  20  inches  high,  heading. 
August  1,  best  44  inches  tall  and  thick  on  the  ground ;  unfertilized. 
33  inches  high,  a  little  thin  on  the  ground.  On  both  the  grain  was 
just  beginning  to  fill.  August  15,  straw  turning,  grain  half  filled, 
(irain  frosted  August  17;  straw  green  yet.  September  1,  cut  for  hay. 
This  plat  produced  a  heavy  crop  of  straw. 

Ladoga  spring  wheat,  seeded  May  5  and  fertilized  as  above  plats, 
coming  up  in  twelve  days;  stand  good.  June  1,  4  inches  high,  look- 
ing well.  June  15,  8  to  10  inches  high  and  stooling  well  where 
fertilized;  that  unfertilized  was  looking  well,  but  a  noticeable  differ- 
ence. July  1,  best,  15  inches  high;  unfertilized,  10  to  12  inches  high. 
.1  uly  15,  best,  22  inches  high ;  unfertilized,  20  inches  high,  about  head- 
ing.   August  1,  42  inches  high  and  thick  on  the  ground  fertilized. 
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grain  just  beginning  to  fill;  unfertilized  a  little  thinner  and  some 
shorter  straw,  but  less  difference  than  on  any  other  plat  tested  with 
the  fertilizer.  August  15,  straw  turning,  grain  two-thirds  filled, 
heads  large.  Grain  frosted  August  17.  Straw  yet  green  September 
1.    This  made  a  very  heavy  crop  of  straw ;  cut  for  hay  September  1. 

Russian  (Orenburg)  sjjring  Avheat,  seeded  May  15,  and  fertilized 
as  above  plats,  coming  up  in  eleven  da_vs;  stand  good.  June  1,  3  to 
5  inches  high,  looking  much  better  where  fertilized.  June  15,  7  to 
9  inches  high,  stooling  well  and  looking  fine  where  guano  was  used; 
unfertilized,  5  to  7  inches  high  and  stooling  very  little.  July  1,  best, 
16  inches  high;  unfertilized,  8  inches  high.  July  15,  22  inches  high, 
about  heading;  unfertilized,  12  to  14  inches  high.  August  1,  best, 
40  inches  high  and  thick  on  the  ground ;  unfertilized,  24  inches 
high,  quite  thin  on  the  ground,  grain  just  beginning  to  fill.  August 
15,  straw  turning,  grain  two-thirds  filled.  Grain  frosted  August  17. 
September  1,  straw  yet  green.    Heavy  crop  of  straw  cut  for  hay. 

Romanow,  first  importation,  seed  from  Sitka,  crop  1900,  seeded 
May  5  in  hand  drills,  a  very  small  portion  being  fertilized  with  guano 
and  a  small  portion  with  ashes.  The  ashes  made  no  visible  difference 
in  the  growth  or  advancement;  probably  not  enough  was  used; 
coming  up  in  eleven  days.  June  1,  3  to  4  inches  high,  all  looking 
good,  seeded  very  thin,  seemingly  every  grain  came.  June  15,  6  to  7 
inches  high,  stooling  some  and  looking  well ;  where  guano  was 
used,  7  to  8  inches  higli,  stooling  well.  July  1,  10  inches  high  on  the 
unfertilized,  14  inches  high  Avhere  guano  was  used.  July  15,  15 
inches  high  where  no  fertilizer  was  used,  24  inches  high  where 
guano  was  used  ;  both  about  heading.  August  1,  24  inches  tall  with- 
out fertilizer,  38  to  40  inches  tall  where  guano  was  used;  both  full 
headed  and  grain  just  beginning  to  fill.  August  15,  straw  beginning 
to  turn,  grain  about  two-thirds  filled.  Grain  frosted  August  17. 
No  visible  difference  in  the  degree  of  ripeness;  heads  were  much 
lai'ger  and  grain  well  stooled  where  guano  was  used.  The  straw  was 
cut  for  hay  September  1,  yet  quite  full  of  sap. 

Another  plat  was  seeded  in  hand  drills  May  14  where  brush  had 
been  burned  the  j'ear  previous.  As  requested,  I  gave  the  variety 
special  attention.  This  came  up  in  ten  days.  June  1,  3  inches  high, 
looking  good.  June  15,  6  to  9  inches  high  and  stooling  well.  This 
was  also  seeded  very  thin,  but  stooled  out  to  be  quite  thick  on  the 
ground.  July  1,  12  to  14  inches  high,  looking  fine.  July  15,  18 
inches  high,  about  ready  to  head.  August  1,  36  inches  high,  well 
headed  out;  some  smut  appeared.  August  15,  straw  turning  fast, 
heads  large  and  Avell  filled,  grain  about  in  the  dough.  Grain  frosted 
August  17.  Straw  did  not  seem  to  rijien  much  after  this  frost. 
The  crop  cut  for  hay  later.  This  variety  was  the  farthest  advanced 
of  all  the  spring  wheats  when  the  killing  frost  came. 
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Pererodka  spring  wheat,  seeded  May  5  and  fertilized  as  above 
plats,  coming  up  in  eleven  days;  stand  good.  June  1,  4  to  5  inches 
high.  June  15,  7  to  9  inches  high,  stooling  well  and  looking  fine 
where  fertilized;  unfertilized,  G  to  7  inches  high  and  looking  fairly 
Avell.  July  1,  best,  15  inches  high;  unfertilized,  12  inches  high. 
July  15,  best,  28  inches  high,  about  heading;  unfertilized,  20  inches 
high,  heading.  August  1,  42  inches  tall  and  thick  on  the  fertilized 
ground,  grain  just  beginning  to  fill;  unfertilized,  86  inches  high, 
some  thiiinei-  on  the  ground,  grain  sligiitly  advanced.  August  15, 
straAV  turning,  grain  about  two-thirds  filled;  unfertilized,  a  little 
advanced,  (irain  frosted  August  17,  heads  large.  September  1, 
straw  yet  quite  green.    The  plat  made  a  heavy  crop  of  straw. 

Kubanka  spring  wheat,  seeded  May  6,  and  half  the  plat  ferti- 
lized as  above  variety,  coming  up  in  twelve  days;  stand  good.  June 
1,  4  to  5  inches  high;  a  little  better  where  guano  was  used.    June  15, 

7  to  9  inches  high,  stooling  well  and  looking  fine  where  fertilized; 
other  portions  5  to  7  inches  higli,  stooling  very  little.  July  1,  best  14 
inches  liigh;  unfertilized,  10  to  11  inches  high.  July  15,  best  28 
inches  high,  heading;  unfertilized,  18  inches  high,  just  beginning 
to  head.  August  1,  4(5  inches  high  and  thick  and  even  where  ferti- 
lized, grain  begining  to  fill;  unfertilized,  38  inches  tall,  thinner  on 
the  ground,  grain  about  the  same.  August  15,  straw  turning,  grain 
about  two-thirds  filled;  unfertilized,  a  little  advanced.  Grain 
frosted,  August  17.  vSepteml^er  1,  straw  sufficiently  matured  to  make 
good  hay. 

Russian  sj)ring  wheat,  No.  2955,  seeded  May  G,  and  half  the  plat 
fertilized  as  above  varieties,  coming  up  in  twelve  days;  stand  very 
thin,  seed  evidently  poor.  June  1,  8  to  4  inches  high,  looking  good. 
June  15,  5  to  8  inches  high;  no  appai'ent  ditl'erence  from  unferti- 
lized. July  1,  12  inches  high  where  fertilizer  was  used;  unferti- 
lized, 8  inches  growth.  July  15,  best  20  inches  high,  signs  of  head- 
ing; unfertilized,  16  inches  high.  August  1,  best  30  inches  high, 
quite  thick  on  the  ground,  heading;  unfertilized,  26  inches  high, 
some  thinner,  heading.  August  15,  grain  half  filled,  straw  quite 
green,  some  heads  IJighted.  Grain  frost(Hl  August  17.  September  1, 
straw  yet  green,  cut  for  hay. 

Karkhov  winter,  seeded  with  seed  drill  August  11,  1903,  coming 
up  in  ten  days.  Stand  good,  but  the  growth  was  not  sufficient  by 
winter  to  stand  the  extreme  cold.  Fully  90  per  cent  was  winter- 
killed. What  lived  through  was  very  weak  and  showed  no  signs  of 
growth  until  May  5.  The  snow  was  off  the  plat  April  20.  June  1, 
4  inches  high,  stooling  some,  and  looking  good  in  spots.    June  15, 

8  to  10  inches  growth,  jointing.  July  1.  12  to  15  inches  high,  sign  of 
heading.  July  15,  18  to  20  inches  high  and  heading.  August  1, 
blooming.    August  15,  grain  nearly  filled,  some  heads  well  filled, 


326 


REPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


straw  j^et  very  green.  Grain  frosted  August  17.  Straw  had  not 
fully  matured  when  cold  weather  came.  This  grain  was  seeded  too 
late.  Tliis  season  our  winter  wheat  was  seeded  about  thirty  days 
earlier,  and  as  the  season  closes  the  ground  is  a  carpet  of  green. 

Rye. — Excelsior,  seeded  August  11,  1903,  in  hand  drills,  coming 
up  in  ten  days;  stand  poor.  Only  a  small  percentage  stood  the 
winter  and  started  very  slow  in  spring.  June  1,  stooled  some  and 
jointing,  10  inches  high.  June  15,  18  inches  high  and  heading. 
July  1,  36  inches  high,  headed.  July  15,  40  inches  high,  passing  from 
the  bloom.  August  1,  grain  half  formed,  some  heads  blighted. 
August  15,  the  few  good  heads  left  nearly  filled.  Grain  frosted 
August  17.    The  straw  did  not  mature  fully. 

Russian  winter.  No.  296],  seeded  as  above  August  11,  coming  up 
in  ten  days;  very  little  stood  the  winter.  The  little  that  lived 
through  came  very  slowly  in  the  spring.  June  1,  6  to  8  inches  high, 
stooled  some,  and  jointing.  June  15,  16  inches  high.  July  1,  24  to 
30  inches  high,  heading.  July  15,  30  to  40  inches  high,  not  bloomed 
yet.  August  1,  just  beginning  to  fill.  August  15,  grain  nearly 
filled,  some  heads  blighted.  Grain  frosted  August  17.  Straw  still 
green  and  did  not  fully  mature. 

Winter,  No.  5903,  seeded  August  11,  coming  up  in  ten  days,  stand 
poor  and  much  of  it  winterkilled.  June  1,  8  inches  high,  stooled 
some,  and  jointing.  June  15,  16  inches  high.  July  1,  24  to  36  inches 
high,  heading.  July  15,  40  to  48  inclies  tall,  not  bloomed.  August 
1,  beginning  to  fill.  August  15,  grain  about  half  filled,  some  heads 
blighted.  Grain  frosted  August  17.  Straw  did  not  fully  mature 
until  cold  weather. 

Schlansted  winter,  seeded  August  11,  coming  up  in  ten  days.  Onlj^ 
a  small  percentage  came,  and  all  was  winterkilled. 

Like  tlie  winter  wheat,  I  am  convinced  that  the  rye  was  seeded  too 
late  to  get  well  enough  started  to  stand  the  cold  winter.  The  winter 
rye  this  season  was  seeded  a  month  earlier  than  last  year.  At  the 
close  of  this  season  it  shows  a  rich  carpet  of  green. 

Russian  Spelt  No.  2789,  seeded  May  6  in  hand  drills,  and  half  the 
l)lat  fertilized  with  the  guano  at  the  rate  of  500  pounds  per  acre, 
coming  up  in  twelve  days.  Only  a  few  seeds  came.  June  1,  4  to  5 
inches  high.  June  15,  7  to  8  inches  high ;  no  apparent  difference 
from  unfertilized.  July  1,  12  inches  high;  slightly  better  where  fer- 
tilized. July  15,  15  inches  high.  August  1,  28  inches  high;  head- 
ing. August  15,  36  inches  high;  grain  just  beginning  to  form. 
Grain  frosted  August  17,  straw  did  not  mature.  Cut  green  about 
September  15  for  hay,  and  cured  with  difficulty. 

Yaraslof  spring  Emmer,  seeded  May  6  and  fertilized  as  other 
jjlats,  coming  up  in  twelve  days;  stand  good.  June  1,  3  to  5  inches 
high ;  doing  much  better  where  fertilized.    June  15,  7  to  9  inches  high, 


ALASKA  EXPERIMENT  STATIONS. 


327 


stooling  well,  and  looking  fine  where  fertilized ;  5  to  7  inches  high  on 
other  portions.  July  1,  best  12  to  14  inches  high;  unfertilized,  9  to 
10  inches  high.  July  15,  best  20  to  22  inches  high,  an  occasional 
head  appearing;  unfertilized,  12  to  14  inches  high.  August  1,  42 
inches  high,  thick  and  even  on  fertilized  ground,  headed,  but  young; 
unfertilized,  22  inches  high,  much  thinner  on  the  ground,  headed 
about  the  same.  August  15,  straw  beginning  to  turn,  grain  about 
half  filled.  Grain  frosted  August  17.  Straw  kept  green  all  fall. 
Cut  green  for  hay. 

Uba  spring  Emmer,  seeded  May  6,  and  half  tlie  plat  fertilized  as 
the  other  varieties,  coming  up  in  twelve  days;  stand  good.  June  1, 
3  to  5  inches  high,  all  looking  good;  some  better  where  fertilized. 
June  15,  8  to  9  inches  high,  well  stooled,  and  looking  fine  where  guano 
was  used;  unfertilized,  G  to  8  inches  high,  looking  well.  July  1,  best 
13  inches  high;  unfei'tilized,  9  to  11  inches  high.  July  15,  18  to  20 
inches  high  on  the  fertilized  ground,  no  signs  of  heading;  other  j^or- 
tions  14  to  18  inches  high.  August  1,  best  30  inches  high,  very  thick 
and  even  over  the  ground,  heads  just  out;  unfertilized,  28  to  32  inches 
high,  not  so  thick  on  the  ground,  heads  out  the  same.  August  15, 
grain  two-thirds  filled.  Grain  frosted  August  17.  Straw  kept  green 
all  fall.    Cured  for  hay  with  some  difficulty. 

Bxckw/icaf. — Silver  Hull,  seeded  May  IS,  in  hand  drills  and  half 
the  i^lat  fertilized  with  guano  as  other  plats,  coming  up  in  fourteen 
days;  stand  fair.  June  1,  coming  up.  June  15,  2  inches  high, 
third  leaf  set.  July  1,  4  to  5  inches  high;  nmch  ranker  where  guano 
was  used.  July  15,  10  to  12  inches  high,  bloom  setting.  August  1, 
30  inches  high,  well  stooled,  and  covered  with  blossoms;  unfertilized, 
about  half  as  good.  August  15,  frost,  somewhat  injured.  Frost 
August  17,  killed  all  the  buckwheat. 

Finnish,  a  few  plants  came  volunteer  where  it  was  grown  last 
season.  These  scattering  plants  nuxde  a  good  growth  and  bloomed 
by  July  1.    The  August  frosts  killed  every  plant. 

GRAIN  HAY. 

The  following  table  gives  the  amount  of  hay  grown  per  acre,  this 
season  on  second-year  ground,  with  and  without  fertilizing.  The 
plats  tested  were  30  feet  square  to  each  variety.  One-half  of  each 
plat  was  fertilized  with  fish  guano  at  the  rate  of  500  pounds  per  acre. 
The  crop,  when  cured  sufficiently  for  storing,  was  carefully  weighed 
and  figured,  deducting  25  per  cent  to  make  sure  of  final  shrinkage. 
The  tract  where  these  experiments  were  carried  on  is  light  soil,  and 
proved  to  be  vei-y  poor.  Unfertilized  ground  the  same  age  in  other 
parts  of  the  station  produced  equally  as  much  as  many  of  these 
fertilized  plats. 
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Yield  of  grain  hay  on  second-year  gi-ound  with  and  ivithout  fertilizers. 


Variety. 


Romanow  spring  wheat  

Pererodka  spring  wheat  

Russian  ( Orenburg )  spring  wheat 

Kubanka  spring  wlieat  -  .  

Dufferin  spring  wheat.   

Ladoga  spring  wheat   

Harold  spring  wlieat   ._. 

Pluiiiiii'r  sjiriiig  wlieat.   

GlyndfJii  sjiriiig  wheat  

Konianow  sjiring  wheat  

Lapland  1  larley  

Maneliuria  barley  

Manshury  barley   

Finnish  barley  ^To.  6175  

Burt  Extra  Early  oats  

Sixty-day  oats  

Duppaur  oats  

Finnish  Black  oats  

No.  LN(K1  oats    

Excrlsior  winter  rye   

Uba  spring  Emmer  

Yaraslof  spring  Emmer  


Unferti- 
lized. 


Pounds. 
1,186 
1,356 

847 
1,186 
1,271 
1,779 

847 
1,059 
1,356 
1,610 
1,101 
1,525 
1,271 
1,271 

932 
1,831 
1,907 
1,525 

7a3 

847 
1,221 
1,101 


GRAS.SES  AND  FORAGE  CROPS. 

Timothy  of  the  1903  seeding  had  nuide  a  good  heavy  sod.  June 
1,  it  made  good  pasture.  July  1,  heading.  When  matured  it  stood 
3  feet  high  and  reminded  us  of  an  eastern  meadow.  The  crop  was 
light.    Seed  matured. 

The  same,  seeded  May  (i,  1904,  and  half  the  plat  fertilized  with 
guano  at  the  rate  of  500  pounds  per  acre,  coming  up  in  ten  days. 
June  1,  drills  showing  a  little  green.  June  15,  1^  inches  growth 
and  set  thick.  July  1,  5  inches  growth.  July  15,  7  inches  growth. 
August  1,  heading.  September  1,  stems  24  inches  high.  Unfertil- 
ized portion  about  half  the  growth. 

Eedtop  of  1903  seeding  did  well  this  year.  June  1,  afforded  some 
grazing.  July  1,  18  inches  high,  heading.  Seed  about  mature 
August  15.    The  full  growth  was  2-1  inches  and  quite  thick. 

Bronie  grass  of  1903  seeding  was  well  set  and  made  excellent  pas- 
ture by  the  middle  of  May.  June  1,  6  inches  growth.  June  15,  12 
to  18  inches  growth.  July  1,  best  30  inches  high,  thick  on  the 
ground.  August  1,  undergrowth  thick,  20  inches  high;  heads  36 
to  40  inches  high. 

Same,  seeded  May  6,  1904.  Half  the  plat  fertilized  as  the  tim- 
oth}^,  coming  up  in  twelve  days.  June  1,  1  inch  growth.  June 
15,  3  to  4  inches  growth,  set  thick.  July  1,  6  to  7  inches  growth. 
August  1,  heading,  looking  fine.  September  1,  18  inches  high  where 
fertilized;  12  inches  high  elsewhere. 

Bluegrass,  1903  seeding.  June  1,  showing  quite  green,  a  little 
thin.    June  15,  5  to  7  inches  growth,  much  thicker.    July  1,  stems 
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18  inches  high,  heading.  Juh^  15,  24  inches  high.  August  15,  seed 
about  mature. 

Orchard  grass,  1903  seeding.  June  1,  showed  quite  green.  June 
15,  3  to  5  inches  growth.  August  15,  ground  well  covered.  A  good 
sod. 

Same,  seeded  May  (?,  1904.  Half  the  phit  fertilized  witli  guano, 
coming  up  in  eleven  days.  June  1,  drills  showed  a  little  green. 
June  15,  2  inches  growth,  set  thick.  July  1,  5  inches  gi-owtli.  July 
15,  8  inches  growth.  August  1,  looking  line.  Scptcinbcr  1,  10  to 
12  inches  high  wliere  guano  was  used;  elsewhere  about  half  the 
growth. 

Meadow  foxtail,  1903  seeding.  June  1,  showed  quite  green.  Jiuie 
15,  5  to  7  inches  high,  some  stems  thrown  out,  and  heading.  July 
1,  20  inches  high,  headed.  July  15,  30  inches  high.  August  15, 
seed  quite  nuiture. 

Meadow  fescue,  1903  seeding.  June  1,  3  inches  growth.  June 
15,  8  to  12  inches  growth.  July  1,  best  40  inches  high,  heading. 
July  15,  30  to  40  inches  high.  August  1,  in  bloom,  best  48  inches 
tall.    No  seed  matured. 

Same,  seeded  May  6,  1904.  Half  the  plat  fertilized  with  fish 
guano  as  other  varieties.  June  1,  not  up.  ffuiie  15,  2  inches  growth. 
July  1,  4  inches  growth.  July  15,  5  inches  growth.  September  1. 
a  good  sod  and  well  stooled.  A  few  stems  thrown  out.  No  notice- 
able difference  from  unfertilized. 

Red  clover,  1903  seeding.  A  few  stalks  lived  through  the  winter. 
June  15,  2  to  3  inches  growth,  with  a  number  of  leaves  and  several 
stems.  July  1.  looking  good.  July  15,  (>  inches  high.  August  1, 
a  few  plants  in  bloom.  Several  plants  blossomed  late  in  August. 
August  frosts  injured  the  plants  badly. 

Same,  seeded  May  19,  1904.  Half  the  plat  fertilized  with  guano. 
Coming  up  in  twelve  days.  June  15,  3  leaves  set.  July  1,  looking 
fair.  September  1,  4  to  G  inches  high  and  quite  spread  out,  but 
very  small  for  a  season's  growth.  The  growth  was  much  better 
where  guano  was  used. 

Aslike  clover,  1903  seeding.    June  15,  a  few  plants  appeared 
small,  but  several  leaves.    July  15,  some  plants  4  to  5  inches  high. 
August  15,  little  more  growth.    Did  jioorly  for  tlie  season. 

Same,  seeded  May  19,  1904,  coming  up  in  fourteen  days.  June 
15,  3  leaves  set.  July  1,  making  slow  growth.  July  15,  little  growth. 
Unfertilized  j^lants  did  tlie  best,  but  neither  made  much  showing. 

White  clover,  seeded  May  19,  1904,  coming  up  in  twelve  days. 
June  15,  3  leaves  set.  July  15,  showing  quite  green.  September  1, 
a  good  stand,  but  plants  very  small.  The  season  was  evidently  too 
cold  for  all  the  clovers. 
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THE  GARDEN. 

The  season  this  year  jiroved  very  unfavorable  for  many  hardy 
vegetables  Avhich  were  noted  as  a  success  last  year.  The  precipita- 
tion for  the  growing  season  was  about  6  inches,  but  the  weather  kept 
cool  and  cloudy  so  much  that  the  garden  stuff  came  on  very  slowly. 
The  temperature  reached  87°  F.  only  once  during  the  entire  season. 
During  the  month  of  June  the  warmest  day  was  76°  F. 

Cabbage  and  cauliflower  were  started  in  boxes  indoors  in  March. 
Good  plants  set  in  the  open  ground  June  1.  These  made  good-sized 
plants  by  fall  and  some  heads  forming,  but  not  to  say  iit  for  table 
use,  except  as  greens.  The  cauliflower  formed  tiny  heads  the  size  of 
walnuts. 

Turnips,  radishes,  parsnips,  carrots,  lettuce,  spinach,  cress,  mue- 
tard,  and  kale  all  did  about  the  same  as  last  year.  Peas  were 
almost  a  total  failure.    Onions  from  seed  made  very  small  bulbs. 

Earh'  curled  parsley,  seeded  jNIay  16.  Only  4  plants  came  up. 
These  made  nice  plants. 

Ruta-bagas,  started  in  a  warm  frame  early  in  May  and  trans- 
planted to  the  garden  in  June,  made  a  rapid  growth.  These  were 
set  12  inches  apart  each  way.  Late  in  July  the  tops  covered  the 
ground.  September  15,  some  were  pidled,  the  tops  being  over  2 
feet  long.  The  roots  measured  16  inches  around,  weighing  3  pounds. 
Those  seeded  in  the  open  ground  fell  considerably  short  of  this, 
yet  they  made  a  fair  size  for  table  use. 

Beets,  Golden  Tankard,  made  roots  7  to  10  inches  around.  Crim- 
son Globe,  6  to  9  inches  around. 

Rhubarb  from  seed  last  year  made  good-sized  stalks  this  year, 
and  indicates  that  it  is  well  adaj^ted  to  this  section. 

Broad  Windsor  beans,  nine  varieties  were  received  and  j^lanted 
ivith  care,  after  danger  of  spring  frosts.  Nearly  every  seed  came. 
Each  variety  made  good  plants,  blooming  al^out  July  15,  pods 
setting  August  15.  Frost  August  5  injured  some.  A  heavy  frost 
August  17  killed  what  had  escaped. 

Potatoes,  Extra  Early  Triumph,  Extra  Early  Ohio,  Hamilton 
Earl}^  and  Carman  No.  3  were  received  through  the  mail  in  fair 
condition.  The  seed  was  divided,  half  being  planted  immediately, 
the  remainder  being  kept  in  warm  moist  soil  about  a  hot  frame  for 
some  days  before  planting.  The  latter  came  up  first  and  as  a  result 
made  a  little  better  crop.  Giving  these  varieties  special  attention, 
I  covered  them  with  canvas  when  there  was  any  danger  of  frost.  The 
eyes  planted  were  ver}'  small  and  naturally  the  tops  did  not  get  very 
large.  All  made  a  fair  growth,  however,  and  looked  healthy.  No 
variety  blossomed.  The  tops  froze  late  in  August  under  canvas. 
September  12  the  crop  was  dug  and  put  away  for  seed.  Although 
immature  the  tubers  were  from  the  size  of  marbles  to  guinea  eggs. 
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I  had  y5  pounds  of  Burbank  potatoes  shipped  in  from  Valdez  on  the 
late  snow,  costing  $11  at  the  station.  The  smaller  ones  were  planted 
whole  and  the  large  ones  cut  in  half.  These  were  planted  May  16. 
The  first  hill  appeared  June  1.  All  up  June  15  and  growing  nicely. 
July  15,  tops  rank  and  large.  Some  in  bloom.  These  potatoes 
were  planted  close  to  the  edge  of  a  bluff  and  escaped  the  early  frosts. 
The  later  frosts  froze  the  vines.  The  yield  was  small,  yet  four  hills 
made  two  good,  hearty  messes  for  six  people.  The  potatoes  were 
small,  but  quite  large  enough  for  table  use. 

THE  FLOWER  GARDEN. 

The  flower  garden,  although  much  neglected,  was  a  pleasure  and  a 
scene  of  beauty. 

Pansies  did  well,  blooming  from  .Vugust  IT  until  winter  set  in. 

Nemophila,  mixed,  made  a  [jrofusion  of  flowers  through  August 
and  September ;  excellent  for  borders. 

Poppies,  both  the  California  and  mixed,  gave  a  profusion  of  flowers 
for  a  long  period. 

Larkspur  did  well. 

Candytuft,  white  and  purple,  Avas  very  showy  through  August 
and  September. 

Phlox  blossomed  in  September,  a  bright  red. 
Collinsia  did  well. 
Mignonette  blossomed  in  August. 
Crimson  flax  blossomed  in  August. 

RECOMMENDATIONS. 

I  recommend  as  especially  needed  at  this  station  a  seed  drill  with  fer- 
tilizer attachment,  1  fanning  mill,  1  complete  blacksmithing  outfit, 
1  grain  cradle  with  extra  blade,  and  1  l(5-inch  breaking  plow  with 
extra  share,  the  John  Deere  brush  breaker  preferred,  with  standing 
cutter  and  gauge  wheel. 

The  (luestion  of  forage  has  been  one  of  the  perplexing  iiroblems  at 
Ibis  station,  but  I  now  feel  safe  in  recommending  the  starting  of  a 
snuiU  dairy  herd.  Reverend  Clevengei',  the  missionary,  wintered  a 
milch  cow  at  Copper  Center  last  winter  on  native  hay  with  very  little 
grain.  The  cow  gave  a  good  flow  of  milk  all  winter  and  raised  a  fine 
heifer  calf.  ^V(l  paid  Mr.  Clevenger  $10  a  month  all  winter  and  to 
September  1  for  1  qiuirt  of  milk  a  day.  Mr.  Blix  paid  him  $20  a 
month  for  "2  quarts  a  day  during  this  time.  Mr.  CleA'enger  said  they 
had  plenty  of  milk  for  their  own  use  and  made  their  own  butter. 

Respectfully  submitted. 

J.  W.  Xeal, 

Super  'uiteiidcnt  Copper  Venter  Experiment  /Station. 
Prof.  C.  C.  Georgeson, 

Special  Agent  in  Charr/e  of  Alaska  Investigations, 
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RAMPART  STATION. 

The  reservation  at  Rampart  was  made  in  1900,  and  Mr.  Isaac  Jones 
was  left  in  charge.  He  resigned  in  the  fall  of  1901.  Since  that  time 
no  improvements  have  been  made  at  the  station  except  to  cultivate 
the  patch  of  ground  cleared  by  Mr.  Jones.  The  work  at  tlie  other  sta- 
tions had  now  progressed  so  far  that  it  was  deemed  wise  to  spend 
less  elsewhere  and  more  at  Kanipart.  AVith  a  view  of  developing 
this  station  to  the  extent  our  funds  will  permit,  an  equipment  has  been 
purchased  and  sent  up,  and  Mr.  Fred  E.  Rader  was  detached  from 
the  Sitiva  Station,  where  he  had  been  assistant  since  the  spring  of 
1900,  and  placed  in  charge  of  the  Rampart  Station. 

Mr.  Rader  left  Sitka  July  7  for  his  new  field  of  work  and  arrived 
at  Rampart  July  29.  When  he  reached  Dawson  he  found  that  no 
})oat  Avould  go  down  the  river  for  a  number  of  days,  and  so  rather 
than  waste  his  time  waiting  he  and  two  or  three  other  persons  bound 
down  the  river  purchased  a  small  scow,  in  which  they  drifted  down. 

Mr.  Rader's  report  has  not  come  to  hand  at  this  writing,  but  I 
gather  the  following  data  from  his  letters:  The  grain  which  was 
seeded  by  Mr.  J.  AV.  Duncan  on  the  lialf  acre  of  cleared  land  was 
very  promising.  The  barley  matured  fully  and  was  cut  August  16. 
The  gromid  from  which  it  was  cut  was  spaded  up  at  once  and  seeded 
to  several  varieties  of  winter  wheat  and  rye.  The  oats  also  matured 
a  little  later,  but  the  wheat  was  caught  by  frost  during  the  first  days 
of  September,  before  it  was  ripe,  though  he  thinks  some  of  it  may 
grow. 

Here,  then,  Ave  have  the  somewhat  remarkable  phenomenon  that  bar- 
ley and  oats  have  matured  this  season  in  latitude  65°  30'  N.,  while  at 
the  Copper  Center  Station,  in  latitude  62°  N.,  these  same  varieties 
were  killed.  The  oats  saved — the  Sixty-day,  and  it  was  partly  in- 
jured— is  earlier  than  any  variety  grown  at  Rampart.  In  the  coast 
region  to  the  southernmost  limit  of  Alaska,  in  latitude  55°  N.,  no 
grain  matured.  It  would  be  erroneous  to  infer  that  grain  will  do  bet- 
ter in  latitude  G5°  N.  than  in  regions  farther  south ;  but  it  must  never- 
theless be  noted  that  grain  has  matured  at  the  Rampart  Station  every 
year  from  1901  to  1904,  both  inclusive.    (PI.  XI,  fig.  1.) 

Mr.  Rader  hired  a  couple  of  men  at  $6  a  day  each  and  began  clear- 
ing at  once.  By  September  1  he  had  cleared  2i  acres  of  new  ground. 
He  also  built  an  addition  12  by  1-4  feet  to  an  old  cabin  on  the  reserva- 
tion, and  he  and  his  wife  will  live  there  until  a  better  house  can  be 
provided.  The  implements  purchased  for  the  station  left  Seattle 
about  July  15  and  arrived  safely  at  Rampart  early  in  September,  and 
seed  grain  for  spring  use,  shipped  from  Sitka  in  July,  had  also  arrived. 
We  have  as  yet  no  horses  or  live  stock  of  any  kind  at  this  station,  but 
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Plate  XI. 


Fig.  2. -View  of  Portion  of  the  Nursery,  Sitka  Station. 
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Mr,  Rader  succeeded  in  hiring  a  team  at  $15  a  day  to  use  in  breaking 
the  newly  cleared  ground.  Everything  is  thus  in  readiness,  and  next 
year  we  shall  have  at  least  3  acres  on  which  to  make  further  tests. 
The  clearing  will  be  extended  next  year,  but  it  is  evident  that  with 
labor  at  $6  a  day  and  team  hire  at  $15  a  day  we  shall  be  compelled  to 
make  haste  slowly. 

REPORT  OF  S.  A.  CALDWELL  ON  COOPERATIVE  EXPERIMENTS 

AT  WOOD  ISLAND. 

Wood  Island,  Kadiak,  Alaska, 

Septcmher  20,  190^. 
Dear  Sir:  I  herewith  submit  the  report  of  the  agricultural  work 
and  experiments  for  this  present  year.  The  planting  and  caring  for 
the  crops  were  done  by  Rev.  C.  P.  Coe  until  the  1st  of  August.  At 
this  writing  I  shall  be  unable  to  give  final,  definite  results  in  many 
cases.  Because  of  unfavorable  weather,  the  results  are  far  below  that 
of  former  seasons.  There  has  not  been  a  day  that  the  thermometer 
has  reached  70°  F.  All  the  stable  manure  made  on  the  place  was 
used,  besides  other  fertilizers. 

FIELD  CROPS. 

Barley.— ¥\\e  varieties  of  barley  were  sown  April  18 — Giant 
Beardless,  Silver  King,  Home  (xrown.  White  Hulless,  and  Twentieth 
Century.  Made  thin  stands  and  have  grown  to  the  height  of  2  feet, 
with  short,  tliick  heads.  The  head  is  long  and  heavy.  There  is  hwi 
little  difl'erence  in  the  above  varieties,  which  were  sown  on  sandy 
land.    The  Silver  King  takes  the  lead.    All  will  mature. 

Oats.  —Several  plats  of  land  were  sown  to  oats,  with  good  results. 
The  stand  was  good  and  grew  to  the  height  of  4i  feet,  with  heads 
6  to  9  inches  long,  well  filled,  but  will  not  matui'e.  Had  the  weather 
been  more  favorable  the  croji  Avould  have  been  large.  Tlie  following 
varieties  were  sown:  Salzer,  Prolific,  Big  4  (home  grown).  The 
Big  4  gave  the  best  results. 

Rye. — Spring  home-grown  Marvel  White.  Sown  April  18.  The 
straw  is  4  feet  in  height,  but  the  heads  are  emjatv.  Will  be  cut  for 
hay. 

Winter  rye  on  poor  sandy  land  made  a  slight  stand  of  2  feet,  with 
short,  empty  heads. 

Lupine. — Stands  18  inches  in  height,  very  scattering.  Sown  on 
sand  field  which  is  very  poor.    Some  of  the  heads  will  mature. 

Sparry,  cheat,  and  sand  vetch  are  equally  a  failure  on  the  poor 
sand-field.  I  found  one  spot  of  sand  vetch  whicli  measured  4  feet 
from  the  crown.  It  is  in  bloom  at  this  writing,  but  will  not  mature 
seed. 


334  REPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


GRASSES. 

TimMhy. — A  small  plat  of  timothy  stands  Z\  feet  high,  with  long, 
full  heads.    Will  yield  a  heavy  crop  of  hay. 

Clooer. — Mammoth  red  was  sown  on  sand  field  April  2G.  Very 
little  can  be  seen  as  a  result. 

A  special  mixture  of  grass  seed  harrowed  in  on  flat,  sandy  land 
with  small  results. 

Phalaris  (grass  seed). — Sown  on  marsh  next  to  lake.  Result, 
nothing. 

VEGETABLES. 

Potatoes. — Potatoes  planted  April  15  and  10  and  on  May  7,  on 
sandy  land,  and  compared  with  other  years,  are  a  failure.  Some 
of  those  planted  in  April  were  just  breaking  ground  on  June  25,  the 
sjjring  weather  was  so  cold. 

Ruta-hngas. — Ruta-bagas  were  2?lanted  in  old  soil,  well  manured, 
\mt  the  yield  will  be  small.  Some  of  the  largest  measure  5  inches  in 
diameter. 

Onions. — Onions  planted  both  from  sets  and  seed  show  small 
results. 

Lettuce. — Many  varieties  of  lettuce  were  sown  on  March  20  and 
May  0.  Has  not  done  as  well  as  in  former  years.  "We  have  a  num- 
ber of  good  heads  at  this  writing. 

Peas. — Peas  have  yielded  a  very  small  crop.  The  varieties  sown 
were  Horsford  and  Prolific. 

Salsify. — Salsify  sown  May  5.    Results  very  small. 

Cress. — -Cress  has  been  planted  in  several  places,  but  with  small 
results. 

Radishes. — Radishes  grev/  well  this  year,  being  planted  at  various 
times  during  the  season.  Varieties  as  follows :  White,  Black  Spanish. 
Chinese  Rose.  All  did  well ;  some  of  them  measured  3  inches  through 
and  1  foot  long.  Some  of  the  Chinese  radishes  are  4  inches  in  diam- 
eter, but  short.  I'hese  will  become  larger  if  the  weather  holds 
favorable. 

Turnips. — Turnips  are  a  failure.  Very  little  of  the  seed  germi- 
nated, and  those  that  dui  produced  very  small  roots. 

Kale. — Kale  planted  in  gaixlen  in  old  soil  well  manured  has  done 
fairly  well. 

Cahhage. — Calibage  plants  set  June  15  have  large,  broad  leaves,  but 
will  not  head. 

Beets. — Beets  have  not  done  well  this  year. 

Carrots. — Carrots  sowed  in  drills  March  20,  May  5.  Many  of  the 
seeds  did  not  germinate.  The  others  are  small.  Some  of  the  largest 
would  measure  three-fourths  of  an  inch  in  diameter  and  4  inches  long. 


ALASKA  EXPERIMENT  STATIONS. 


335 


FLOWERS  AND  TREES. 

We  have  had  the  usual  success  with  flowers.  Popi^ies  and  pansies 
grew  to  a  large  size. 

Raspberry  and  currant  bushes  planted  May  2  ai'e  looking  well. 

Two  ajiple  trees — an  Astrachan  and  a  June  Red — show  a  slight 
•growth. 

LIVE  STOCK. 

Notwithstanding  the  lack  of  propor  facilities  for  takiufv  care  of 
stock  in  the  winter,  the  animals  came  through  without  loss.  The 
pastures  being  fenced,  kept  them  from  the  cliti's. 

The  cows  have  done  as  well  as  usual.  Three  of  the  five  are  giving 
milk.  For  the  month  of  July  we  received  2,S00  j^ounds  of  milk, 
which  is  fully  as  large  as  during  any  month  of  the  year.  Increase: 
Three  calves. 

But  little  profit  was  received  from  the  Angora  goats  this  year. 
Early  in  the  spring  their  fleece  l)ecame  loose,  and  a  large  part  of  the 
mohair  was  lost.  However,  they  did  better  than  last  year  relative  to 
increase,  since  we  have  an  addition  of  four  to  the  flock. 

Relative  to  poidtry,  the  hens  and  chickens  have  done  well,  supply- 
ing the  home  with  eggs,  and  a  large  increase  in  chickens. 

The  duck  house  having  been  moved  early  in  the  spring,  the  ducks 
iiave  not  laid  eggs,  and  thus  we  have  had  no  increase  with  them.  We 
hope  they  may  do  better  anotiier  year. 

The  flock  of  geese,  proving  to  be  all  ganders,  were  slaughtered  for 
the  table. 

S.  A.  Caldwell, 
Acting  Su2}er'uifcn(l cut  Kadiak  Baptist  Orphanage. 
Prof.  C.  C.  Georgeson, 

Special  Agent  in  Charge  of  AJasl'a  Investigations. 

REPORTS  FROM  SEED  DISTRIBUTION. 

Only  a  few  reports  of  the  results  of  the  seed  distributed  in  coopera- 
tion with  the  Bureau  of  Plant  Industry  have  been  received  at  this 
writing,  and  they  are  for  the  most  part  reports  of  failure,  or  partial 
failure,  caused  by  the  cold,  wet  summer.  Grains  of  all  kinds  were 
almost  total  failures  everywhere.  Potatoes  have  ranged  from  failure 
to  a  fourth  of  a  crop.  It  has  been  too  cokl  for  cabbages,  cauliflower, 
and  onions.  Carrots,  lettuce,  radishes,  and  turnips  are  the  only  crops 
which  have  been  generally  satisfactory,  and  even  these  have  been 
|)artial  failures  in  many  places  where  they  generally  do  well. 

I  submit  also  a  few  of  the  belated  reports  for  1903,  which  have  a 
general  interest. 
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I  would  call  attention  to  the  reports  of  J.  F.  Karshner's  farm,  on 
Baker  Creek,  a  tributary  of  the  lower  Tanana.  One  of  these  is  by 
Mr.  A.  H.  Monroe,  of  Rampart,  and  refers  to  the  season  of  1903,  and 
the  other  is  a  report  for  the  present  season  by  Mr.  Karshner  himself. 
Mr.  Karshner  has  located  a  homestead  near  certain  hot  springs  in  the 
valley  of  Baker  Creek.  He  has  found  that  a  considerable  portion 
of  his  claim  is  a  natural  hotbed,  the  source  of  the  heat  being  pre- 
sumablj'  the  same  as  that  which  keeps  the  springs  hot.  The  possi- 
bilities of  these  unique  conditions  have  not  been  fully  tested,  but  aside 
from  hardy  vegetables  he  has  so  far  succeeded  in  growing  Lima  beans, 
wax  beans,  squash,  and  cucumbers  very  successfully.  A  pliotograph 
of  the  Lima  beans,  which  unfortunately  is  not  clear  enough  to  repro- 
duce here,  shows  that  they  made  a  splendid  growth  and  climbed  to 
the  top  of  tall  poles.  Mr.  Monroe  states  that  he  found  turnips  and 
ruta-bagas  in  the  ground  where  they  grew,  not  frozen,  although  the 
thermometer  registered  62"^  F.  below  zero  at  the  time.  All  Alaska 
gardeners  will  watch  Mr.  Karshner's  operations  with  interest. 

I  beg  also  to  call  attention  to  tlie  letter  from  Rev.  John  W.  Chap- 
man, of  Anvik,  as  regards  the  gardens  by  natives  and  whites  at  that 
place. 

T.  H.  Friedler,  Grarina.  Alaska. — I  have  received,  from  time  to  time,  seeds 
from  you,  and  I  suppose  you  expect  me  to  report  my  success  in  crops. 

I  have  one-half  acre  under  cultivation.  This  (190.3)  was  the  second  year. 
The  first  year  I  did  not  expect  to  raise  much,  and  raised  less.  This  year  I 
tried  some  manure  experiments.  I  tried  about  all  the  hardy  and  some  half- 
hardy  plants — cucumbers,  beans,  etc.  On  unmanured  land  everything  without 
exception  was  a  complete  failure.  One  patch  on  which  I  put  lime  burned  from 
clam  shells,  at  the  rate  of  1  bushel  to  3  square  rods,  did  not  show  any  improve- 
ment at  all.  I  think  the  lime  is  slow  in  acting  on  account  of  not  being  burned 
enough.  I  am  not  a  limekiln  man;  I  do  not  know  how  to  best  burn  this  lime. 
I  built  a  pile  of  logs  and  put  the  shells  on  top,  and  then  more  logs  and  more 
shells,  and  then  set  it  on  fire.  But  the  shells  packed  together  and  did  not  get 
hot  enough  inside  the  pile. 

Hen  manure  improves  the  land  some,  but  not  near  as  much  as  I  expected.  I 
had  one  patch  on  which  I  put  the  manure  from  100  hens ;  five  months'  gathering 
on  10  rods.  This  manure  was  mixed  with  dry  muck,  and  was  in  the  henhouse 
until  used,  and  had  no  cutworms.  Radishes,  turnips,  and  cabbage  did  fairly 
well.  The  rest  of  the  things  were  a  failure.  But  everything  did  better  than 
on  unmanured  ground. 

Wood  ashes  put  on  at  the  rate  of  1  bushel  to  2  square  rods  did  better  by  far 
than  either  lime  or  hen  manure.  1  had  only  G  square  rods  of  this,  but  grew 
more  turnips  on  it  than  on  about  85  square  rods  outside  this  plat  that  was 
seeded  to  turnips.  I  noticed  that  the  leaves  of  the  turnips  on  the  land  manured 
with  ashes  were  yellow,  and  where  the  hen  manure  was  they  were  dark  green 
and  more  stocky,  but  the  roots  on  the  soil  fertilized  with  ashes  were  three  times 
as  large.  I  had  some  8  inches  in  diameter.  Am  sorry  that  I  did  not  try  more 
of  a  variety  of  plants  on  ashes.  Besides  the  turnips,  I  had  one  hill  of  cucum- 
bers, and  they  were  fine.  On  hen-manured  soil  cucumber  vines  were  only  6  to  8 
inches  long,  with  no  fruit  at  all, 
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In  the  soil  fertilized  with  ashes  I  also  planted  some  soy  beans  I  got  from  a 
friend  in  Michigan,  but  they  came  here  too  late.  1  planted  them  some  time  in 
the  latter  part  of  July.  I  do  not  know  the  exact  date.  I  never  expected  any- 
thing to  come  of  them.  They  were  in  a  package  from  New  York,  marked 
"  Early  Soja  Beans."  Well,  they  grew  2A  feet  high,  but  did  not  ripen  seed ; 
were  frosted  October  2 ;  hut  they  did  so  nuich  better  than  I  expected  them  to  do 
in  this  climate  that  I  will  try  them  again.  The  cutworms  got  hold  of  the  beans 
and  a  row  of  parsnips,  both  of  which  were  good.  Early  Red  Valentine  beans 
ripened  seed. 

For  a  long  time  I  did  not  know  what  was  eating  the  plants ;  thought  maybe 
it  was  the  birds,  and  would  sneak  out  in  tlic  evening  with  a  shotgun,  but  never 
got  a  shot.  One  evening  late  I  noticed  tlic  worms  and  tried  to  catch  them,  but 
there  were  so  many  I  did  not  make  ajiy  headway,  and  noticing  a  few  very 
prosf)erous  toads  there  I  spent  an  afternoon  and  caught  all  the  toads  I  could 
find,  about  (!0,  and  dumped  them  on  the  ground  where  the  worms  were.  They 
fixed  the  cutworms  in  a  hurry,  but  it  was  too  late  as  far  as  the  crop  was  con- 
cerned. 

I  sowed  some  winter  wheat  last  fall,  about  2  square  rods,  fertilized  with  ashes 
(very  little),  and  hen  manure  this  spring.  It  made  a  good  stand  and  did  not 
winterkill.  It  got  about  34  to  4  feet  high,  and  was  ripe  about  August  10  to  15. 
Was  a  very  gootl  crop,  and  I  think  we  can  grow  grain  here. 

A  few  scattering  oats  and  barley  grains  that  were  in  the  sacks  u.sed  to  pack 
manure  in  came  up  and  looked  very  good. 

I  intend  to  try  a  sack  each  of  injtash  and  i)hosi)hate  next  year,  also  more  lime. 

My  ground  is  about  one-fourth  of  a  mile  from  the  l)each,  and  seaweed  is  too 
far  to  pack.  This  ground  is  muck  or  peat.  It  is  something  new  to  me  in  the 
shape  of  soil.  It  seems  to  be  composed  altogether  of  rotten  moss  or  of  other 
vegetable  matter.  It  is  covere<l  with  from  1  to  4  inches  of  moss,  and  has  quite  a 
growth  of  grass  on  it :  no  timber  except  here  and  thei"e  a  scrubby  black  pine. 
This  muck  is  from  8  inches  to  1^  feet  deep,  underlaid  with  a  gravel  formation. 
It  is  full  of  bog  holes  and  quite  wet,  but  on  being  spaded  it  becomes  perfectly 
di*y  without  drainage.  Subduing  this  soil  is  not  what  it  is  cracked  up  to  be 
with  spade  and  hoe.  The  sod  is  tough  and  it  rots  very  slowly.  A  breaking 
plow  and  disk  harrow  are  what  it  wants. 

./.  S.  Scatter,  Juucaii. — I  do  not  think  it  is  best  to  report  on  vegetables  this 
season  (1904>,  for  everything  is  almost  a  failure.  We  raised  lettuce,  radishes, 
a  few  carrots  and  cauliflower,  and  about  a  third  of  a  crop  of  potatoes ;  no 
cabbages. 

I  hope  you  know  of  something  that  will  kill  the  cabbage  maggot;  they  ate 
the  crops  as  soon  as  we  had  a  few  dry  days.  I  tried  everything — potash, 
nitrate  of  soda — but  did  not  seem  to  do  any  good.  There  must  be  something 
that  will  destroy  them.  We  have  another  insect  that  destroys  the  young  plants 
in  the  hotl)eds  in  the  spring. 

Christian  Kro{/h,  Jiniraii. — I  received  the  seeds,  for  which  I  am  very  thankful, 
and  I  will  give  you  the  full  account  of  every  variety  grown  during  1904. 

Lettuce,  radishes,  peas,  ruta-bagas,  and  carrots  all  did  well.  Beets  and  tur- 
nips went  to  seed.  Onions  and  parsnips  hardly  came  up.  The  parsnips  came 
up  the  1st  of  September  and  some  did  well.  Carrots  did  the  best  of  all.  Our 
garden  was  the  best  jirivate  garden  here.    It  is  the  first  year  of  cultivation. 

There  is  one  thing  that  troubles  us  greatly  here,  and  that  is  a  small  maggot 
that  destroys  the  roots  of  turnips  and  ruta-bagas.  If  you  can  give  me  any 
advice  how  to  get  rid  of  them  I  will  be  very  thankful  to  you. 
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I  would  like  to  plant  some  gooseberry  and  currant  bushes.  I  have  a  few 
bushes  now,  but  would  like  to  plant  some  more.  Will  you  let  me  know  what 
varieties  you  think  will  do  the  best?  I  am  also  thankful  for  the  report  which 
you  sent  me.  Some  one  sent  me  a  few  seeds  not  long  ago,  but  they  are  not  the 
right  kind.  I  would  like  to  ask  you  for  some  potatoes  that  you  think  will  do 
well  in  Alaska. 

Some  of  my  carrots  measure  over  inches  across  the  top  and  are  about  5 
inches  long. 

B.  H.  Hefcle,  Skapioay. — I  will  try  to  give  you  an  account  of  the  experiences 
I  had  the  past  season  (100.3)  with  the  different  varieties  of  seeds  you  sent  me, 
and  some  seeds  which  I  got  from  Bohemia. 

The  frost  did  not  come  out  of  the  ground  before  the  first  part  of  May.  I 
could  only  plant  the  vegetables  all  out  by  May  15,  and  then  the  frost  was  not  out 
more  than  12  inches. 

I  raised  a  lot  of  different  plants  in  a  hotlied,  and  planted  the  same  out  in  the 
open  air  about  the  latter  part  of  May.  They  were  red  beets,  onions,  cauli- 
Hower,  cabbage,  some  virsing  (a  Bohemian  vegetable,  which  heads  like  cabbage, 
but  has  the  taste  of  Icale),  and  some  celery.  I  seeded  lettuce  of  three  different 
lands  in  the  open  ground  and  had  splendid  results.  iNIy  wife  and  I  are  very 
fond  of  lettuce,  and  we  had  it  almost  every  day  from  the  middle  of  June  until 
September,  just  cutting  above  the  root,  and  we  had  a  new  crop  in  two  weeks. 
The  red  beets  did  very  well,  and  from  July  until  now  we  have  been  well  supplied ; 
in  addition,  have  about  40  plants  weighing  in  average  about  2  and  ^  pounds,  all 
clean,  and  not  in  tlie  least  woody.  Broad  Windsor  beans  did  fine,  and  I  had 
(juite  a  time  to  stop  them  from  growing,  but  they  never  matured.  I  had  worse 
luck  with  a  row  of  Bayo  (?)  lieans.  The  slightest  cold  wind  turns  the  leaves 
black.  Carrots,  turnips,  parsnips,  and  ruta-bagas  did  fine,  but  radishes  were 
terribly  wormy,  so  we  could  not  use  them  at  all.  The  cabbages  and  cauliflower 
were  bothered  with  maggots,  which  ate  the  roots  off  about  1  inch  below  the 
surface.  I  used  air-slaked  lime  with  good  success,  and  my  neighbors  after  me. 
Celery  was  splendid,  and  there  was  none  finer  anywhere. 

I  had  my  ground  all  well  manured  with  horse  manure,  which  was  not  rotted 
enough,  and  we  were  all  troubled  on  this  account  with  a  splendid  crop  of 
weeds,  and  I  had  all  I  could  do  to  keep  them  out  of  the  beds.  I  have  had  the 
ground  in  cultivation  for  four  years  and  have  always  had  plenty  of  manure, 
and  last  summer  a  half  barrel  of  air-slaked  lime. 

I  have  only  the  evenings  for  my  own  use,  so  it  is  pretty  hard  to  do  any 
gardening  for  profit,  but,  in  spite  of  being  very  short  on  time.  I  raised  enough 
tor  our  own  use  and  some  of  our  neighbors? — in  fact,  more  than  my  wife  and  I 
could  consume — from  a  place  about  25  by  50  feet. 

I  am  keeping  also  a  nice  lot  of  chickens,  and  I  made  from  an  average  of  20 
<-hickens  in  1902  a  very  nice  profit,  getting  about  3,000  eggs  during  the  season, 
besides  the  young  chickens  and  fowls  which  I  killed  and  sold.  I  figured  out  to 
have  a  clear  profit  of  .$104,  the  feed  being  mostly  scraps  from  the  household. 

We  also  had  a  nice  lot  of  flowers — pansies,  mignonette,  asters,  bachelor  but- 
tons, marigolds,  nasturtiums,  geraniums,  pinks,  and  carnations — all  from  .seed 
in  open  ground  except  the  first  two  varieties,  which  we  started  in  the  house. 

I  hope  that  these  few  items  will  contribute  to  the  progress  of  vegetable  farm- 
ing in  Alaska. 

H.  D.  Clark,  Skagway. — Your  letter  of  October  7,  1904,  was  nearly  two  weeks 
in  reaching  me.  I  hope  this  report  will  reach  you  in  time  for  your  report,  since 
you  desire  it.  I  have  very  little  of  good  to  report  for  Skagway  in  its  vegetables 
and  flowers  this  year.  Potatoes,  as  a  rule,  were  about  one-fourth  of  a  crop. 
Cabbage  was  practically  a  failure.    A  great  many  of  the  growing  plants  died 
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after  setting  out.  either  from  worms  or  cold  weather.  A  great  many  of  those 
that  lived  liave  failed  to  head.  From  a  2A-ac're  cabbage  patch  we  got  les.s  tlian 
2  tons  of  cabbage.  Beets  are  very  poor,  and  parsnip.s  below  the  average  of  other 
years.  Carrots  are  a  good  crop,  as  a  rule ;  from  one  patch  of  18  .s<iuare  rods 
we  harvested  2,200  pounds.    Celery  is  also  a  good  crop. 

The  season  has  been  very  dry  and  cold.  The  flower  gardens  have  had  a  hard 
time.  Dahlias,  asters,  and  other  flowers  which  have  grown  and  blossomed 
lii.xuriantly  other  years  have  scarcely  blossomed  at  all  this  year.  We  hope  for 
different  weather  next  season. 

We  find  it  almost  impossible  to  raise  either  turnips  or  radishes  on  account  of 
worms.  Have  you  found  any  means  of  doctoring  them  successfully?  We  tried 
a  .soap  and  crude  carbolic-acid  enmlsioii  with  no  satisfactory  re.sults. 

I  have  bought  Mr.  Nicolai's  interest  in  the  Skagway  ranch,  and  am  putting 
up  a  100-foot  forcing  bouse  and  intend  to  stay  by  the  gardening  business  for  a 
lew  years  at  least. 

Rev.  Willium  ]j.  Carle.  Iloonah. — My  garden  this  year  (100.3)  was  the  best  of 
any  year  so  far.  The  following  did  nicely :  Ruta-bagas,  beets,  turnips,  lettuce, 
seed  onions,  radishes,  cabbages,  peas,  rhubarb,  and  carrots.  Beans  did  not  do 
so  well,  as  the  ground  was  so  dry  that  they  were  slow  in  coming  up,  but  we  had 
several  messes.  We  al.so  had  an  abiuidance  of  flowers — sweet  alyssum,  candy- 
tuft, poppies,  and  nasturtiums.  I  i)lanted  more  seeds,  but  the  groimd  was  so 
dry  that  they  did  not  germinate.  The  past  summer  was  the  driest  ever  known 
here.  But  I  covered  my  garden  heavily  in  the  spring  with  seaweed  and  dug 
it  under  as  best  I  could  with  a  spade ;  result,  the  best  garden  in  spite  of  the 
dry  weather.  My  largest  cabbages  weighed  0  iwunds,  and  ruta-bagas  2  pounds 
each.    Some  of  the  natives  had  ruta-bagas  as  big  as  three  of  mine. 

I  made  a  few  exi)eriments.  I  found  that  rhubarb  grew  three  times  faster 
simply  by  having  a  box  with  top  and  bottom  removed  laid  around  it.  I  began 
with  a  few  plants,  or  rather,  my  wife  did,  while  I  laughed  at  her  for  her 
tronbl(>,  but  I  soon  was  converted  to  the  plan  and  covered  tlie  wliole  ntnnber. 
I  also  found  that  to  take  onions  and  cut  off  for  use  all  but  the  center  and  then 
to  i>lant  the  l;itter,  gave  nice  tojts  vt  l  y  (piickly.  I  planteil  potatoes  in  the  house 
and  when  the  plants  had  made  stalks  ti  inches  high  I  set  them  out  in  the  garden. 
They  made  nice  potatoes.  I  planted  some  potato  parings,  but  the  ground  was 
so  dry  they  did  not  sprout  for  some  time,  hence  did  not  do  very  well.  But  I 
Judge  that  parings  are  as  good  seed  as  pieces  of  potato. 

I  tried  to  ripen  peas  for  seed,  l)ut  am  not  sure  if  I  succeeded,  but  I  am 
inclined  to  think  that  they  will  grow.  I  had  a  few  potatoes  which  grew 
from  seed  left  in  the  ground  of  last  year's  crop.  They  did  better  than  those 
planted.  Would  like  to  know  from  others  if  they  plant  Alaska-grown  pota- 
toes, or  imi)ort  seetl  each  year.  I  believe  some  one  should  develop  an  Alaska 
strain  of  jwtato. 

I  planted  my  first  garden  ^lay  0,  and  had  lettuce  and  radishes  .Tune  30. 
May  2!")  I  picked  the  first  rhubarb.  I  planted  radishes  again  .Tuly  14,  which 
grew  (piickly,  and  we  had  great  numbers  to  give  away.  We  also  gave  away  a 
large  amoimt  of  lettuce,  and  almost  every  sailor  that  came  into  our  harbor 
carried  away  a  bouquet  of  flowers.  Uuta-bagas,  turnips,  and  cabbages,  etc., 
stayed  in  the  ground  until  October  24.  They  had  been  coveretl  with  S  inches 
of  snow  in  the  meantime,  but  without  damage. 

MrH.  J.  Garigan,  Valdez. — Following  is  my  experience  for  1004  with  the 
seed  which  you  so  kindly  sent : 

Nothing  grows  better  than  kale,  either  Improved  Siberian  or  Tall  Curled 
Scotch.  Grows  rank  as  often  as  cut ;  winters  without  protection ;  supplies 
first  early  greens  in  spring  and  seeds  second  summer.    I  have  never  seen  a 
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worm  in  it.  Rhubarb  also  does  well.  My  Champion  ruta-bagas,  planted,  in 
May.  were  in  September  5  and  6  inches  through.  Early  Jersey  Wakefield 
cabb.Tse  and  Early  Paris  cauliflower,  started  in  the  house,  headed  up  pretty 
well,  especially  cabbage.  Beets  and  Scarlet  Horn  carrots  reached  medium 
size.  White  turnips  and  all  radishes  are  subject  to  a  small  maggot.  I  prefer 
small  olive  radishes,  which  grow  quickly ;  if  let  remain  in  the  ground  tbey 
get  wormy.  I  think  everyone  agrees  that  the  Round  Yellow  turnip  is  far 
better  than  the  White  or  Purple-Top.  as  it  keeps  better,  is  rarely  wormy,  is 
not  peppery  or  watery,  but  crisp  and  sweet,  like  an  apple,  to  eat  raw.  Our 
White  turnips  grow  readily  with  but  little  care  and  reach  a  great  size,  but 
they  are  poor.  Improved  White  Plume  celery  grew  1.5  inches  high  the  second 
summer.  The  tall  peas  planted  in  rich  soil  ran  all  to  vine  and  the  few  pods 
failed  to  fill  before  frost. 

Of  flowers,  I  find  the  paiisies  do  the  best  for  this  rainy  climate — bloom  the 
second  summer.  Shirley  poppies,  fall  sown,  failed  to  come  up;  but  Alay  sown 
did  well.  Saiwnaria  and  Collinsia  did  well,  but  Xeranthemum  and  Gail- 
lardia  failed  to  grow.  Sweet  peas  I  have  grown  for  two  summers,  but  they 
are  almost  worthless,  blooming,  if  at  all,  only  a  few  days  before  frost.  Our 
season  is  so  short  here  that  most  annual  flowers  are  not  worth  the  trouble. 
I  think  perennials  are  better. 

A.  Lawson.  Sunrise. — Looking  over  the  weather  reiwrts  you  will  see  that  th«> 
weather  during  1904  has  been  cold  and  unfavorable  for  agricultural  pursuits. 
I  have  just  dug  my  potatoes  and  find  that  where  I  should  have  had  over  4  tons, 
according  to  the  yield  of  the  three  or  four  previous  years,  I  got  only  about  400 
pounds  salable  tubers,  and,  iierhaps.  as  much  more  of  small  ones  fit  only  for 
stock  feed,  scarcely  worth  gathering. 

The  greater  part  of  my  cabbage  and  cauliflower  plants  were  destroyed  by 
rabbits  in  June,  and  what  I  was  able  to  save  have  grown  slower  and  smaller 
than  in  former  years.  All  my  peas  were  a  total  failure,  none  maturing  suffi- 
ciently for  use.  Turnips,  lettuce,  and  radishes  abundant  and  of  good  quality. 
Beets,  carrots,  parsnips,  and  onions  rather  small  but  otherwise  tolerably  good. 

The  winter  wheat  I  planted  last  fall  from  seed  you  sent  grew  very  nicely 
and  headed  out,  but  was  beaten  down  by  the  heavy  rain  that  fell  August  11 
and  soon  began  to  mold  and  rot,  and  so  I  had  to  clear  it  off  the  ground.  The 
rye  grew  very  well  and  was  harvested  September  24.  I  am  now  drying  it  and 
intend  to  use  it  for  seed  next  year. 

1  presume  that  the  weather  has  tjeen  unfavorable  in  other  parts  of  Alaska, 
because  the  natives  informed  me  that  they  never  experienced  such  a  cold  and 
disagreeable  summer  before. 

Dan  Doufjherty.  Vyalc  Bay. — I  am  sorry  to  say  that  my  garden  has  been  a 
total  failure  this  season  (1904),  as  we  had  no  summer.  I  planted  240  pounds 
of  potatoes  and  will  not  get  back  the  seed.    Not  even  a  radish. 

Capt.  J.  Ducaii,  Mine  Harhor,  Herendeen  Bay. — In  a  previous  letter  I  wrote 
you  that  I  was  not  expecting  a  good  result  of  my  gardening  experiments,  but 
to  day,  alas.  I  regret  to  say  that  it  was  nearly  a  failure.  Was  it  the  gardener's 
or  the  climate's  fault?  It  may  be  from  both,  but  1  dare  to  say  that  the  former 
tried  his  best  among  the  numerous  dilficulties  he  encountered,  when,  on  the 
other  side,  the  climatic  conditions,  jointly  with  poor  soil,  offered  a  serious 
obstacle  to  success. 

Circumstances  were  bad.  I  had  first  to  clear  some  brushy,  rocky  ground, 
which  was  a  light  sandy  loam ;  the  mold  part  of  it  was  only  4  inches  thick  and 
when  tilled  the  soil  was  of  poor  qualitj'.    Fertilizers  should  have  been  added, 
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hut  I  had  jusr  enough  to  make  a  cold  bed.  I  started  the  work  as  early  as  the 
end  of  April,  when  snow  was  yet  covering  many  places  around. 

A  cold  betl  of  ylanks  was  placetl  against  the  kitchen  wall,  facing  west  expo- 
sure, and  was  filletl  with  1  foot  of  manure,  covered  with  8  inches  of  dirt.  I 
had  muslin  sashes  made  to  protect  the  bed  at  night ;  this  proved  to  be  a  suffi- 
cient protection  against  late  frosts.  In  that  bed  I  sowed  a  variety  of  vegetables, 
which,  except  cabbage  and  kale,  grew  very  jworly. 

During  the  first  week  of  May  I  sowe<l  in  the  garden  (divided  into  beds)  all 
kinds  of  seeds,  which  took  from  fifteen  days  to  one  month  to  sprout.  The 
trouble  started  with  ground  squirrels,  which,  ignoring  my  anger,  were  digging 
and  eating  the  precious  little  sprouts.  Havage  war  was  declared  on  them,  and 
with  guns  and  traps  I  did  exterminate  hundnnls  of  them. 

However,  part  of  the  young  plants  were  saved,  and  every  day  I  was  trying  to 
ascertain  an  increa.se  in  their  size,  but  this  was  in  vain,  for  they  nearly  all  reached 
1  to  3  inches  and  died,  excepting  radishes  and  turnips,  the  latter  growing  as 
large  as  oranges. 

Three  times  I  transplanted  cabbage  and  kale  from  the  cold  bed  in  the  open 
but  every  time  squirrels  were  feasting  upon  them.  The  cabbages  that  I  saved 
grew  in  cold  bed,  but  did  not  form  heads.  Kale  also  raised  in  cold  bed 
grew  vigorously. 

Of  Uowcrs,  mignonette,  pansies,  corntlower.  and  ten  weeks  stock  were  in 
Idooni  before  killing  frost.  'J'he  otiiers,  like  the  vegetables,  showed  their  leaves 
and  diwl. 

Now,  about  the  most  interesting  branch  of  agriculture — wheat,  barley,  oats, 
and  potatoes — I  will  make  a  special  mention.  Wheat  with  difficulty  showed 
itself  with  poorly  formed  heads,  and  did  not  mature.  Barley,  though  having 
good  size,  did  not  have  a  chance  to  mature,  and  was  frozen  before  formation 
of  the  kernel.  Oats  were  in  better  shape  than  the  rest,  reaching  3  feet  high, 
witli  a  vigorous  growth.  Kernels  were  formed  and  needed  only  a  few  sunny 
days  to  mature,  but  frost  came  instead,  and  everything  was  lost.  On  June  12 
I  planted  some  potatoes  with  manure  underneath,  and  when  frost  appeared  I 
harvested  quite  a  lot  of  small  tubers,  the  largest  being  the  size  of  a  chicken  egg. 

As  a  conclusion,  and  considering  all  phases  of  niy  first  experiment,  I  am  induced 
to  believe  that  under  better  circumstances,  and  having  a  three  or  four  years' 
well-fertilized  soil,  the  chances  to  obtain  some  products  from  the  soil  should  be 
greatly  augmented,  l)ut  I  do  not  think  that  under  such  conditions  a  farmer  would 
make  a  sufficient  living  out  of  the  soil  to  decide  to  live  permanently  in  this 
desolate  part  of  Alaska. 

Having  a  little  part  of  the  seeds  left  I  may  try  again  next  si)ring.  and  in  that 
case  I  will  have  the  pleasiu'e  to  tell  you  the  result  of  my  second  exi)erimeiit. 

M.  A.  Darix,  principal  puhlir  xchanl.  rnalaska. — The  garden  seeds  you  so 
kindly  sent  me  last  spring,  regardless  of  unfavorable  conditions,  did  well  during 
1903  with  few  exceptions.  The  season  was  not  all  that  could  be  desired,  and 
then  we  were  not  prepared  to  plant  them  as  soon  as  they  should  have  been 
planted,  owing  to  ill  health  and  a  change  of  residence  at  planting  time.  How- 
ever, the  lettuce,  kale,  cress,  turnips,  radishes,  spinach,  rhubarb,  asparagus, 
and  parsley  did  very  well.  Next  season  we  can  probably  do  better,  as  we  have 
fenced  in  a  small  garden,  and  have  put  in  a  generous  quantity  of  barnyard 
manure  in  heaps  upon  it  for  next  spring. 

Much  of  the  flower  seeds  sent  me  was  given  to  the  natives,  who  take  great 
pride  in  flowers.  ^lany  of  the  homes  in  the  village  have  flowers  growing  and 
blooming  from  old  tin  cans,  etc.,  in  the  windows.  Near  the  schoolhouse  is  a 
Dative  lady  who  has  a  flue  pot  of  nasturtiums  blooming  in  her  front  window. 
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Few  of  these  natives  have  any  relish  for  vegetables,  except  turnips  and  radishes, 
liut  most  of  them  love  flowers. 

Rev.  J.  H.  Sclioechert,  Quinhagak,  Kuskokwim  Bay. — Your  favor  of  March  1, 
referring  to  the  seeds  sent,  came  to  hand  too  late  for  use  this  year,  1904. 
Nevertheless,  we  have  a  blooming  garden,  a  surprise  to  whites  and  natives  alike, 
here  on  the  coast  of  bleak  Bering  Sea. 

We  sowed  our  seeds  and  planted  the  potatoes  from  May  10  to  30  in  the  gar- 
den, while  the  hothouse  was  planted  nmch  earlier,  so  that  by  the  middle  of 
May  radishes,  lettuce,  and  cress  were  available  for  table  use. 

You  refer  to  sharing  seeds  with  the  natives.  This  has  always  been  done,  the 
natives  can  get  all  the  seeds  needed,  and  the  use  of  tools,  etc.,  from  the  mission 
at  any  time. 

As  I  found  out  by  past  years'  experience,  when  inquiring  of  said  inhabitants 
"Why  don"t  you  make  gardens?"  their  common  plea  was,  "  AVe  have  nothing 
to  make  a  fence  to  keep  the  dogs  out."  Consequently  on  our  return  from  the 
States  we  brought  suflicient  wire  to  make  two  gardens.  In  part  of  one  the 
natives  can  use  all  the  ground  they  want.  At  least  eight  have  small  patches 
of  ground  with  turnips,  radish,  ruta-bagas,  etc.  As  they  were  a  little  slow  about 
getting  started,  the  mission  garden  was  far  ahead  of  theirs.  On  seeing  how 
ours  was  cared  for,  watered  in  June,  which  was  dry,  and  by  giving  them  various 
pointers,  they  began  to  try  to  help  theirs  along.  It  was  a  pleasure  to  see  men, 
women,  and  children  carry  water  to  water  them — to  watch  them  daily.  Later 
on  we  had  plenty  of  rain  and  now  things  are  thriving. 

It  surely  is  one  of  the  best  means  to  help  these  people  to  procure  a  living  by 
tilling  the  soil,  and  to  prevent  their  becoming  paupers,  looking  for  rations  from 
the  Government  when  the  game  of  the  country  is  killed  off.  It  no  doubt  will  be 
slow  work  to  see  extensive  gardens  by  them,  yet  when  we  remember  how  long  it 
took  the  Indians  in  the  States  to  take  to  farming  we  have  every  reason  to  take 
courage.  Yes,  I  venture  to  say  the  Eskimos  will  pick  it  up  more  readily, 
being  of  a  thrifty  natui-e. 

J.  Hinz,  Opavik,  Kuskokwim  River. — Many  thanks  for  the  seeds  you  kindly 
sent  me  this  year,  1904.  I  received  them  at  the  end  of  July  at  Bethel.  Next 
year  we  will  use  the  seeds  here  at  Ogavik  and  report  the  results  to  you. 

During  the  two  years  I  have  been  in  Alaska  I  lived  at  Bethel.  The  gardens 
there  are  pretty  good.  Last  year  we  had  excellent  potatoes,  turnips,  cabbage, 
cauliflower,  and  many  other  vegetables.  The  potatoes  were  far  better  than 
those  we  received  from  San  Francisco.  (PI.  XII,  flg.  1,  show  vegetables  from 
gardens  at  Bethel.) 

They  have  also  been  quite  successful  in  gardening  here  at  Ogavik.  It  seems 
the  soil  is  very  rich.  This  year  the  garden  does  not  stand  so  very  good,  but 
the  vegetables  are  better  than  we  could  expect. 

As  no  missionary  was  living  here  last  year  the  garden  was  not  planted.  This 
year  I  came  up  from  Bethel  on  the  1st  of  June.  With  the  help  of  some  natives 
I  prepared  the  ground,  but  it  could  not  be  done  sufficiently.  On  June  3  we 
planted  some  potatoes,  turnips,  carrots,  cabbage,  onions,  radish,  lettuce,  and 
other  vegetables.  After  that  I  left  Ogavik,  and  the  garden  was  without  care, 
for  the  natives,  too,  left  the  place,  going  to  their  fishing  places.  On  August  3 
I  returned,  and  when  I  saw  the  garden  I  could  scarcely  see  any  vegetables,  for 
grass  and  all  kinds  of  weeds  covered  them.  After  having  been  cleaned,  pota- 
toes, turnips,  and  carrots  recovered  and  grew  nicely,  but  when  the  potatoes 
were  flowering  the  frost  killed  them,  August  20.  They  are  still  in  the  ground, 
also  turnips,  carrots,  and  onions,  which  have  done  pretty  well.  Radishes  were 
already  too  big  and  old  when  we  arrived  here.  The  cabbage — Stone  Mason — 
did  not  head.    At  Bethel  we  had  Early  Jersey  Wakefield,  which  did  vei"y  well. 
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Plate  XII. 


Fig.  2.— Turnips,  Potatoes,  Carrots,  and  Cucumbers  from  J.  F.  Karshner's  Farm, 
Baker  Creek,  Tanana. 


ALASKA  EXPERIMENT  STATIONS. 


343 


John  W.  Dohhins,  Xonir  City. — Many  thanks  to  you  for  the  garden  seeds, 
which  I  received  February  4,  1004.  In  reply  to  your  request,  I  shall  now 
endeavor  as  briefly  as  possible  to  give  you  a  detailed  account  of  my  experiments 
in  Nome,  Alaslta,  since  the  year  1900,  in  growing  vegetables,  flowers,  and  grasses. 

I  arrived  in  Nome  on  July  28,  1900,  and  I  have  remained  continuously  ever 
since.  I  secured  a  town  lot  50  by  150  feet.  I  built  a  cabin  and  spaded  up  the 
ground  thoroughly.  By  chance,  or  by  hustling,  I  found  a  lady  who  had  one 
package  of  turnip  seed,  one  package  of  beet  seed,  and  part  of  a  package  of  radish 
and  lettuce  seed  mi.xed.  I  seciu-ed  and  planted  these  seeds  on  my  lot.  They 
grew  wonderfully  rapid  and  produced  an  abundant  crop.  It  was  a  surprise 
to  everybody  to  see  them  grow  in  Alaska  soil  in  this  northern  latitude.  They 
were  the  first  garden  seeds  iilanted  in  Nome. 

I  also  bought  and  planted  80  hills  of  potatoes.  The  young  potatoes  developed 
in  size  from  marbles  to  that  of  a  turkey's  egg.  I  also  planted  50  onion  sets, 
which  grew  almost  beyond  description.  The  result  was  so  satisfactory  that  I 
sent  to  San  Francisco,  Cal.,  for  a  variety  of  garden  seeds,  flower  seeds,  and 
grass  seed  for  the  spring  of  1901.  Most  all  the  varieties,  such  as  radishes, 
lettuce,  peas  in  three  varieties,  beets,  ouions,  cabbage,  spinach,  kale,  parsley, 
cauliflower,  carrots,  parsnips,  celery,  etc.,  made  a  rapid  and  enormous  growth. 
I  used  and  gave  away  to  the  amount  of  about  $75  worth  of  vegetables  and 
flowers  to  visitors  who  called  to  see  the  Alaska  garden,  as  they  called  it.  The 
plants  from  California  seed  will  not  or  did  not  reproduce  and  mature  seed. 

To  fully  determine  if  any  seeds  would  mature  in  this  climate  I  sent  to  New 
York  and  Detmit,  Mich.,  for  seeds  for  1902.  The  result  was  far  better  than 
from  the  California  seed,  but  only  peas,  spinach,  French  nuistard,  and  radish 
seed  matured. 

All  experiments  thus  far  were  in  the  open  air.  Beginning  as  soon  as  the 
ground  could  be  worked  in  the  spring,  I  prepared  the  ground  in  many  ways. 
In  some  cases  I  used  stable  manure  and  native  lundra;  in  other  cases,  sand, 
manure,  and  tundra  ;  in  some  cases,  wood  ashes  and  black  sand ;  in  some  cases, 
slaked  lime  and  native  tundra,  and  in  some  cases  an  intermixture  of  all ;  but  in 
each  case  the  result  was  good.  I  used  pure  spring  water  from  the  Nome  City 
waterworks,  through  iron  pipes. 

Early  Xoi4^4;abbage  made  .some  heads  of  good  size,  firm  ;ind  crisp ;  price  in  the 
Nouje  market,  2i>  cents  per  pound,  and  ready  sale.  I  used  and  gave  away  to 
\isitors  fully  one-half  of  the  exiierimental  crops  to  encourage  an  interest  in  gar- 
dening and  sold  ."^I.^S  worth  off  a  lot  .50  by  150  feet  for  tlie  year  1902.  I  have 
bought  another  .50  by  150  feet  adjdining  the  first  one,  and  built  a  hothouse  for 
the  forcing  of  plants — not  in  the  old-fashioned  way,  but  by  electricity — for  the 
jear  1903=4. 

I  have  been  corresponding  with  many  reliable  seed  growers  in  the  States — 
\\  ith  some  in  Washington,  D.  C,  with  yourself,  and  with  others  elsewhere — and 
have  obtained  many  reliable  pointers,  information,  and  varieties  of  domestic 
and  foreign  seeds  and  grasses.  I  have  procured  several  varieties  of  flower  and 
grass  seed  from  Norway  and  Sweden,  which  have  grown  well  this  year  (1903). 
I  also  Iilanted  red  clover,  white  clover,  timothy,  redtop.  bluegrass,  orchard  grass, 
lawn  grass,  and  millet  seed  in  many  kinds  of  soil,  every  one  of  which  grew  rap- 
idly, and  the  result  was  entirely  satisfactory,  especially  red  clover,  timothy,  and 
Norway  grass,  whidi  will  average  from  2  to  .3  feet  in  height  and  yield.  I  think, 
from  1*  tons  to  3  tons  per  acre  with  ordinary  conditions.  Hay  (timotliy) 
shipi)ed  to  Nome  is  now  selling  for  .i;.50  per  ton. 

I  have  a  water  pii)e  laid  thnjugh  the  center  of  my  experiment  ground  con- 
nected with  the  city  waterworks,  which  sujiplies  water  perpetually  during  the 
spring,  summer,  and  fall  mouths.    It  cost  me  .$100  for  the  pipe  and  labor  of  con- 
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structing  it  and  $10  per  month  for  the  use  of  the  water  continuously.  I  have  a 
65-foot  liose  and  two  faucets  so  arranged  as  to  spray  on  water  rapidly  or  at 
leisure. 

The  experiments  and  results  I  have  thus  far  shown  have  created  in  the  minds 
of  many  of  the  Nome  residents  an  interest  in  beautifying  their  homes  by  plant- 
ing vegetable  and  flower  gardens.  A  number  of  small  gardens  were  planted, 
with  successful  results  in  many  instances. 

The  vegetal)le  seeds  I  planted  for  the  year  1903  are  as  follows : 

Radish — Long  Scarlet,  Small  Round  Scarlet,  Half  Long  Purple.  Black  Span- 
ish, and  Snow  White.  Ix)ng  Scarlet  and  Long  White  were  the  choice ;  they  sold 
for  50  cents  per  dozen.  Lettuce — Grand  Rapids,  California  Cream,  and  Han- 
son ;  Grand  Rapids  the  choice ;  25  cents  per  dozen.  I  sold  400  dozen  lettuce 
plants  at  25  cents  per  dozen  and  100  dozen  radish  at  50  cents  from  6  beds  of 
8  by  8  feet.  Cauliflower — One  small  paclcage  of  seed  produced  about  1.50  strong, 
healthy  plants.  They  made  an  enormous  growth,  but  only  2  heads  fonned, 
transplanted  late  on  account  of  a  cold,  late  spring.  Sold  for  chicken  feed. 
Cabbage — Earl.v  Dwarf  York  was  propagated  by  electricity  in  greenhouse  and 
transplanted  late,  made  a  rapid  growth,  but  only  a  few  heads  proved  of  superior 
quality.  Cabbage  in  Nome  market  sells  for  25  cents  per  pound.  Peas — Ameri- 
can Wonder  (dwarf).  This  pea  does  not  deserve  its  name.  The  rows  were  a 
solid  mass  of  pods  and  the  pea  as  sweet  as  sugar.  Alaska  Prolific  was  a  good 
producer,  but  not  as  good  as  the  American  Wonder.  The  Giant  pea,  6  feet  high; 
a  good  producer,  but  ret^uires  poles  or  frames.  Sold  for  chicken  feed.  Aspara- 
gus— About  .50  roots  from  this  year's  planting.  Celery  seed  failed  to  grow. 
Parsley  grows  well,  price  25  and  50  cents  for  a  small  bunch.  Spinach  grows 
well,  ready  sale  at  a  good  price.  Carrots  were  of  slow  growth,  but  produces 
well  at  end  of  the  season.  Pars;nips — The  same  as  carrots.  Onions  (Red)  do 
well  from  seed  and  sets  better.  Mustard  grows  prolific;  ready  sale  in  early 
spring.  Beets  (Long  and  Round)  do  well ;  will  be  a  success.  Sweet  com  grows 
slow ;  will  not  be  a  success.  Cucumber  was  a  failure  this  summer ;  did  not 
blossom.  Tomatoes  were  also  a  failure.  String  beans  were  a  failure;  rotted  in 
the  ground.  Turnips  were  excellent  in  growth  and  taste:  a  success.  Potatoes 
were  of  average  size  and  good  flavor ;  will  be  a  success.  Ruta-bagas  were  a 
wonder  in  size  and  taste ;  excellent. 

Flowers  of  almost  all  varieties  flourish  and  bloom  in  this  latitude.  I  had 
only  three  sunflower  seed,  which  I  planted,  and  each  produced  a  plant  of  good 
size ;  both  stem  and  flower,  but  no  seed  matured.  Pansies  did  well,  many 
plants  in  bloom ;  a  success.  Stock  and  candytuft  were  also  a  success.  Lark- 
spur did  well,  many  plants  in  blossom;  a  success.  Crimson  flax  (grandiflo- 
rum) — Plants  in  blossom  ;  a  success.  Lobelias  (in  baskets) — Plants  in  blossom  : 
a  success.  Nasturtium — Splendid  ;  plants  in  blossom ;  a  success.  China  aster 
seed  failed.  Bachelors  button — Splendid;  a  success.  Marigold  (Norway)  — 
Not  a  success  this  year.  Arctic  mint  (native) — Sweet  odor,  small  blossoms; 
excellent  for  borders. 

Strawberries — I  imported  250  plants,  but  they  were  damaged  in  shipping  and 
failed  to  grow. 

Rhubarb — 12  roots ;  9  lost  in  shipping. 

Not  one  berry  nor  fruit  tree  has  been  introduced  in  Nome  so  far.  Only  three 
rose  bushes  in  Nome  so  far  to  my  knowledge.  All  things  being  favorable,  I 
wish  to  experiment  this  year  (1904)  in  berry  j^lants,  such  as  blackberry,  rasp- 
berry, strawberry,  and  gooseberry,  and  hop  vine,  and  also  a  few  fruit  trees  and 
currant  bushes,  rose  bushes,  and  ornamental  shrubs. 

Wild  blueberries  grow  abundantly  here,  and  thousands  of  varieties  of  beau- 
tiful wild  flow*^rs. 
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Grasses  of  the  following  varieties  do  well :  Red  clover — excellent ;  from  18 
inches  to  3  feet  high;  strong  root.  White  clover — very  good,  from  ii  to  18 
inches  high,  and  strong  root.  Timothy — very  good ;  from  2  to  3  feet  high ; 
tliick  and  fine.  Bluegrass — excellent;  ground  a  solid  mat:  growth  about  12 
inches.  Orchard  grass — did  well;  thick  and  fine,  spreading.  Rcfltop  did  well: 
thick  and  fine ;  growth,  2  feet.  Lawn  grass  a  success ;  grows  rapidly  ;  thick  and 
fine.  Xorwaj-  grass — starts  and  grows  slow;  coarse,  kind  unknown.  Wild 
,  rye — will  grow  well;  result  from  seed  in  baled  hay. 

These  experiments  have  been  un  a  limited  scale,  but  sufficient  to  prove  that 
vegetables,  flowers,  and  grasses  will  be  a  success  in  many  cases  and  protjtable 
beyond  a  doubt. 

E.  B.  O'Connor,  Council  City. — I  tried  to  raise  a  little  garden  truck  in  1901, 
with  but  little  success,  and  as  I  did  very  well  outside  can  not  fathom  the  rea- 
son for  my  failure  here.  I  hear  that  your  seeds  do  well  here,  and  therefore  ask 
you  to  send  me  some.  My  potatoes  have  done  exceedingly  well  in  rich  land  well 
mixed  with  manure.  Lettuce  does  well,  but  radishes  and  onions  are  very  poor. 
I  have  good  bottonirland  soil  mixed  with  manure,  and  I  put  it  on  a  little  sloping 
ground  up  fronj  the  river  bottom.  Seeds  should  reach  us  this  fall,  so  as  to 
plant  in  the  early  siiring. 

C.  W.  Thornton.  Solomon. — In  regard  to  seeds  sent  me  for  trial  in  1904,  I 
planted  beets,  turnips,  cai-rots,  cauliflower,  onions,  radishes,  sweet  peas,  and 
nasturtiums.  I  distributed  to  others  lettuce,  radishes,  turnips,  beets,  carrots, 
and  sweet  peas.  All  of  the.se  seeds  s|)routed  well,  and  in  every  instance  in 
which  they  were  given  a  little  care  they  did  well,  with  the  exception  of  the 
onions.  I  think  perhaps  that  our  season  is  too  short  to  protluce  good  onions 
from  seetl.  The  most  satisfactory  results  were  obtained  from  radishes  and  let- 
tuce. 

J.  v.  O'Hare,  8.  J.,  Holy  Cross  Mission,  Kosercfsky. — The  crops  in  general 
are  not  so  good  as  usual,  owing  to  the  backward  sea.son.  I  might  also  accuse 
the  season  of  forwardness,  for  the  last  few  nights  have  l>een  cold,  with  a  light 
fi'ost  during  one  night.  Temperature,  August  2.5-2t«,  minimum  .33°  ;  August 
26-27,  minimum  30°.  I  fear  that  the  oats  grown  from  seed  and  matured  here 
last  season — 1903 — are  injured  by  the  cold. 

We  have  now  8  head  of  cattle,  which  are  furnishing  an  alnuidance  of  rich 
milk.  Another  addition,  and  a  welcome  one,  is  the  chicken  ranch.  We  have 
over  20,  large  and  small.  Fresh  eggs  add  n)uch  to  the  cook's  possibilities. 
However,  both  cattle  and  chickens  have  suffered  from  the  savage  canines  in  spite 
of  many  precautions. 

One  horse  was  unable  to  do  all  the  work  last  winter,  so  a  gentle  bull  was 
broken  in  and  is  doing  so  much  better  than  the  horse  that  he  was  put  into 
the  plow  last  spring,  while  his  weaker  rival  was  relegated  to  a  small  harrow. 

More  land  is  being  cleared  of  trees  and  stumps  and  broken,  so  that  very  soon 
that  glorious  meadow  you  photographed  will  be  under  cultivation.  The  grass 
that  you  so  admired  for  its  rank  luxuriance  gradually  declined  until  it  was 
found  better  to  begin  breaking  it  for  cultivation.  Clover  and  timothy  are  doing 
fairly  well. 

Sugar  beets — an  experiment — poor;  probably  on  account  of  the  cold  and  dry 
summer,  that  is,  the  first  half  of  the  season.  Squashes  have  blossomed  and 
formed  fruit,  but  will  not  have  time  to  amount  to  anything.  Tomatoes  blos- 
somed, but  they  did  not  form  fruit.  Cabbage  suffering  from  worms  at  the  roots, 
otherwise  fair.    Mangels  doing  quite  well. 

Flowers  of  many  kinds  in  profusion,  and  are  nuich  admired  as  well  as  desired 
by  the  passengers  ou  the  river  boats.    One  can  hardly  imagine  himself  in 
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Alaska  when  he  seos  the  noble  rose  the  product  of  the  patieut  and  skillful  care 
of  the  sisters. 

Our  boys  and  girls  are  now  out  on  a  four-day  berry  picking.  This  is  a  yearly 
event,  very  enjoyable  as  well  as  profitable,  as  they  bring  home  some  G  or  8  bar- 
rels of  berries,  mostly  blueberries.  Raspberries,  currants,  and  several  other 
kinds  grow  wild  in  abundance,  free  to  all  comers. 

Down  in  the  Yukon  delta  I  saw  this  summer  the  most  forlorn  little  garden  in 
the  world.  After  nine  weeks'  growth  the  radishes,  though  very  good,  were  jnst « 
becoming  large  enough  to  eat,  while  the  letFuce  had  perfect  heads  about  the 
size  of  a  silver  dollar.  That  locality  is  evidently  not  intended  for  a  garden  of 
Eden.  On  arriving  there  on  June  1  I  found  the  river  banks  still  piled  up  with 
the  ice  from  the  Yukon,  with  great  snow  drifts  on  the  bushes,  and  no  sign  of  leaves 
on  the  trees.  I  should  not  say  trees,  for  there  is  nothing  deserving  the  name  in 
the  whole  place. 

John  W.  Chapman.  Anvik. — The  season  of  1904  has  been  a. long  one,  but  cold 
and  backward.  Successful  sowings  of  radishes,  lettuce,  rhubarb,  peas,  corn 
salad,  and  parsnips  were  made  April  28.  The  peas  were  the  Prolific  Early  Market, 
and  yielded  a  fine  crop,  maturing  August  15.  American  Wonder  peas  sowed 
May  31  set  very  full,  but  should  have  been  planted  two  weeks  earlier. 

Wakefield  and  Dwarf  York  cabbages  were  planted  in  a  cold  frame  April  28 
and  protected  by  glass.  They  were  set  outside  May  25.  The  Wakefield  made 
solid  heads,  while  the  York  has  Just  commenced  to  head.  Snowball  and  Paris 
cauliflower  were  given  the  same  conditions,  and  the  Snowball  succeeded,  while 
the  Paris  failed.  Rhubarb,  started  in  the  same  way,  has  made  fine,  healthy 
plants.  Radishes  were  ready  for  the  table  on  June  6.  The  French  Breakfast 
gave  the  best  results. 

A  few  potatoes  were  sent  us  by  a  neighbor  from  the  Koserefsky  stock.  We 
ate  the  potatoes  and  planted  the  parings,  giving  them  a  start  in  the  cold  frame, 
on  April  2S.  They  were  removed  to  new  ground,  turned  up  last  spring  on  May 
25.  Fifty  hills  yielded  45  pounds.  The  size  and  quality  were  good.  On  old 
ground  in  Isaac  Fisher's  garden  the  same  stock  yielded  a  pound  and  a  half, 
average  of  a  row  of  13  hills,  dug  to-day. 

Most  of  the  planting  in  all  the  gardens  in  this  neighborhood  was  done 
between  May  10  and  15.  An  ivory  white  potato  from  our  supplies  received 
from  Seattle  yielded  a  pound  to  the  hill  on  new  ground  under  favorable  con- 
ditions.   Sowings  of  Purple  Strap  Leaf  turnips  on  June  23  are  successful. 

The  sowings  so  far  discussed  were  made  in  warm  gulches  on  the  north  side 
of  the  low  hills  at  Anvik.  The  ground  was  new,  mostly  a  dark  loam.  Nearly 
everything  succeeded,  but  beets,  sowed  May  24,  were  a  failure.  In  a  garden 
made  by  Mr.  W.  C.  Chase,  they  succeeded  admirably.  Mr.  Chase's  garden  is 
on  lower  ground  upon  which  slops  had  been  thrown  out  for  several  years.  It 
has  a  southern  exposure.  His  carrots  and  Early  Round  parsnips  were  also 
successful,  though  small. 

Successful  potato  gardens  were  made  by  Messrs.  L.  F.  Cooper  and  Max 
Simel,  traders  ;  I)y  Mr.  Chase,  and  by  Isaac  Fisher  ,and  Peter  Redlands,  the 
last  two  of  whom  are  natives.  Isaac  Fisher's  garden  (PI.  XIII,  flg.  1)  is  quite 
a  large  one,  about  75  by  75  feet,  and  is  one  of  the  best  in  the  place.  He  has 
excellent  potatoes.  AVhite  Straj)  Leaf  turnips.  Champion  ruta-bagas,  Wakefield 
cabbages,  and  a  few  Snowball  caulifiowers.  Some  twenty  or  more  natives 
made  gardens,  but  most  were  poorly  cultivated  and  weedy.  Their  success  is 
euough  to  encourage  them  to  try  again,  and  the  number  of  successful  ones  will 
doubtless  increase  yearly. 

I  take  pleasure  In  inclosing  a  photograph  made  by  Mr.  A.  L.  Kurtz  (PI.  XIII, 
fig.  2). 
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Plate  XIII. 


Fig.  2. 


—Vegetables  Grown  at  Anvik  Mission,  1904. 
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We  have  hnd  great  pleasure  from  the  flowers  grown  from  the  seed  which 
you  sent.  Nemophilas  and  candytuft  in  July  were  followed  hy  corn  flowers, 
pansies,  mignonette,  and  clarkias.  and  stocks.  Tlie  stocks  were  sowed  May 
24  and  hegan  to  bloom  about  two  weeks  ago.  Sweet  William  and  Chinese 
pinks  planted  on  the  same  date  have  grown  well,  but  have  not  yet  made  buds. 

Something  over  half  a  ton  of  potatoes  were  raised  in  Anvik  this  year  and 
harvested  Septemlier  17.  Several  ruta-bagas  weighing  2  to  3  pounds  were  har- 
vested, but,  in  general,  they  were  sowed  too  late  for  a  good  result.  They  should 
have  been  sown  as  early  as  the  ground  could  be  worked. 

.4.  n.  Monroe,  Rampart. — I  visited  J.  F.  Karshner's  Hot  Springs  farm  again 
last  January  and  took  a  photograph  of  some  of  the  vegetables  he  still  had  which 
were  raised  in  1903.  lie  requests  me  to  make  a  report  for  him  and  thank  you 
for  the  seeds  that  you  sent  him.  Of  cour.se  his  farm  is  not  an  average  repre- 
sentative farm  for  this  northern  climate,  for  he  has  200  acres  of  black  soil  that 
never  freezes  because  of  the  heat  of  the  earth. 

The  thermometer  registered  02°  below  zero  while  I  was  there,  and  the  wind 
was  blowing  some,  yet  I  found  turnips  and  ruta  hagas  in  the  ground  where  they 
grew  and  were  not  frozen. 

Mr.  Karshner  has  settled  down  for  life  on  tliis  farm  and  will  endeavor  to 
produce  vegetables  for  the  miners  of  the  surrounding  country.  Last  year  he 
raised  more  than  100  bushels  of  potatoes,  which  be  sold  readily  at  10  cents  per 
pound.  His  turnips  did  well,  some  reaching  an  enormous  size,  weighing  16 
pounds  and  measuring  '.V,)^  inches  in  circumference.  Ruta  bagas  as  large  as  14 
poinuls,  which  he  disposed  of  for  5  cents  per  pound.  Fifty-two  cabbage  plants 
produced  52  good  heads,  the  largest  weighing  12  pounds,  which  he  sold  at  15 
cents  per  pound.  Beets,  some  weighing  4  pounds  and  sold  at  15  cents  per  pound. 
Head  lettuce  as  large  as  2J  pounds. 

Here  is  what  Mr.  Karshner  says  : 

"  Began  clearing  land  Octoljer,  1002.  Began  planting  peas,  beets,  lettuce,  and 
turnips  April  20.  1003.  Came  out  of  the  ground  May  1.  Potatoes  were  up  May 
20,  cucumbers,  pumpkins,  and  beans  May  2ti.  Sowed  oats  June  3.  and  they  were 
ripe  September  5.  Radishes  and  lettuce  were  large  enough  to  eat  in  June. 
Carrots,  turnips,  beets,  peas  were  large  enough  to  cook  July  4.  Potatoes  large 
enough  to  use  .\ugust  15. 

'■  Carrots  and  parsnips  attained  a  diameter  of  4  inches.  Yellow  wa.v  beans 
planted  May  20  picked  August  12.  Squash  planted  May  20  ripe  Sei)tember  20. 
Largest  cucumber  9  inches  long.  The  vines  yielded  well.  The  beans  yielded 
well ;  some  pods  4  inches  long  and  well  filled.  Peas  did  excellently.  Kale 
excellent ;  2  feet  high.  Buckw  heat  planted  July  4  began  to  fli!  September  15, 
but  the  rabbits  ate  it.  JMustard  did  well  and  ripened  3  quarts  of  good  seed. 
Onion  seed  rii)ened  also.    Radi^li  and  lettuce  seed  also  ripened  nicely." 

He  will  have  3*  acres  in  cultivation  this  year  (1904),  and  will  plant  wheat 
and  oats  of  different  varieties,  and  also  clover  and  timothy  seed  if  he  had  them. 
He  especially  wishes  to  try  winter  wheat,  which  he  desires  you  to  .send  him  a 
sample  of;  also  a  few  ceiery  seed. 

Mr.  Karshner  followed  farming  before  he  came  to  Alaska  and  likes  the  work, 
is  well  satisfied  here  and  has  no  desire  to  return  to  the  States.  Ili.s  farm  will 
give  better  returns  than  most  of  the  gold  mines  for  the  amount  of  labor  put 
onto  it,  in  this  camp. 

The  season  was  exceptionally  dry,  so  that  some  gardens  dried  up.  The  rab- 
bits destroyed  nearly  everything  I  planted  last  year.  Wheat  did  not  mature 
here,  but  the  grasses  did  well,  and  timothy  headed  out  a  little.  The  rhubarb 
got  so  late  a  start  that  if  it  lives  will  do  well  tliia  year. 
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I  believe  that  some  varieties  of  crab  apples  would  grow  on  Mr.  Karshner's 
place,  because  service  berries  do  well  and  grow  abundantly  over  there. 

J.  F.  Karsliner.  Magic  Hot  Springs,  Baker  Creek  Station. — I  inclose  report  of 
agi-icultural  work  for  the  season  of  1904.  Owing  to  your  request  to  have  my 
report  early  I  can  not  give  you  full  report,  but  will  send  in  later  a  few  lines. 

The  weather  has  been  rather  cold  and  backward  the  whole  season.  At  present 
and  for  the  last  two  weeks  it  has  been  raining,  somewhat  after  the  fashion  of 
the  weather  along  the  coast  of  Washington,  which  made  my  cabbage  burst, 
especially  the  early  kinds.    This  being  the  second  crop  on  some  of  the  ground, 

1  find  it  doing  much  better  than  last  year.  You  will  see  by  the  dates  of  planting 
that  the  cabbages  vary  considei-altly,  some  being  early,  others  quite  late.  I  have 
no  team  as  yet,  and  grubbing  is  rather  slow,  but  I  hope  to  do  better  next  year. 

However,  everything  is  doing  well.  The  growth  is  quite  rank.  I  got  a  few 
small  packages  of  Romanow  wheat  and  Manshury  barley,  and  also  buckwheat, 
nil  of  which  1  seeded.  At  present  barley  is  ripe.  It  stands  about  4  feet  high, 
and  I  never  saw  better  barley.  The  wheat  is  about  the  same  height,  but  later; 
it  is  in  the  dough  at  this  writing,  and  looking  tine.    The  buckwheat  is  about 

2  feet  high,  and  filling  nicely,  and  I  doubt  not  but  that  it  will  mature  all  right. 
I  will  send  you  samples  later. 

I  received  the  winter  wheat  and  other  seeds  which  you  sent  me  in  due  season. 
I  will  sow  the  wheat  the  first  of  September,  and  ne.xt  spring  I  will  try  the  oats, 
etc. 

On  April  18  I  seeded  cabbage,  celery,  cauliflower,  and  broccoli  on  the  slope  of 
the  hill  which  is  warmed  by  the  heat  from  the  springs  below.  All  came  up 
well.  May  20  I  transplanted  Early  York  and  Jersey  Wakefield  cabbage  for 
early  marketing,  and  July  20  had  heads  that  weighed  4  pounds.  The  late 
cabbage  was  transplanted  June  0,  and  is  at  this  writing  heading  finely.  The 
early  cauliflower  is  now  on  the  market;  the  heads  are  large  and  fine,  some 
weighing  4  pounds.  The  heads  of  the  early  cabbage  are  bursting.  Late  cab- 
bage is  not  bursting  much,  and  the  celery  is  looking  fine. 

On  April  20  I  seeded  turnips,  lettuce,  radishes,  and  rhubarb.  The  turnips 
(Early  Milan)  were  large  enough  to  cook  June  2.  Lettuce  and  radishes  mature 
Aery  (juickly  here,  and  I  sow  a  little  of  both  every  few  weeks  for  table  use. 
The  rhubarb  is  growing  nicely  and  I  think  it  will  do  well  here. 

On  April  28  I  noticed  some  volunteer  potatoes  coming  up,  and  they  had  new 
potatoes  fit  for  use  by  July  4.  May  7  I  planted  potatoes  in  the  field,  and  they 
have  done  well,  in  fact  far  above  the  average.  I  had  some  that  weighed  2 
pounds  each.  The  crop  planted  at  that  date  has  already  been  marketed.  Pota- 
toes planted  May  30  are  about  out  of  bloom  at  this  wi-iting  and  doing  well. 
June  14  I  planted  more  potatoes,  and  they  are  in  full  bloom  at  this  date. 

May  10  I  planted  Broad  Windsor  and  Early  Red  Valentine  beans.  Both  are 
doing  well  and  I  think  that  they  will  mature.  On  the  same  date  I  planted 
cucumbers  and  Golden  Wax  beans.  The  cucumbers  are  looking  well  and  full  of 
small  fruit,  and  the  Wax  beans  are  loaded  with  pods  and  I  think  will  be  large 
enough  for  use,  as  were  some  I  planted  last  year. 

May  25  I  seeded  Half  Long  carrots.  Early  Egyptian  beets.  Hollow  Crown 
parsnips,  and  Champion  ruta-bagas.    All  of  these  are  doing  finely. 

May  10  I  planted  peas,  the  variety  called  "  Earliest  and  Best,"  and  I  had  peas 
for  July  4.  I  planted  a  succession  of  peas,  and  three  crops  are  ripe.  I  shall 
have  plenty  of  seed  for  next  year. 

June  18  I  planted  turnips,  kolil-rabi,  ruta-bagas,  and  summer  squash,  and  all 
are  doing  finely.  The  seed  of  the  squash  was  late  in  coming,  hence  the  late 
planting,  but  they  are  filling  out  very  well  at  this  date,  and  I  shall  have  at  least 
a  few  large  enough  to  cook. 
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May  27  I  sowed  some  tomatoes.  Tbis  is  too  late  for  gootl  tomatoes,  but  tbey 
bave  made  a  beavy  growtb  and  are  in  full  bloom  at  present. 

I  measured  some  of  my  second  sowing  of  turnips,  and  some  of  tbcm  measured 
29  incbes  in  eircumference.  witb  plenty  of  time  to  grow  yet. 

I  expect  some  large  cabbage  from  my  Late  Flat  Dutcb  and  Drumbead  varie- 
ties, but  will  report  on  tbese  later. 

It  is  somewbat  as  you  say  about  tbe  ranch  I  bave  being  better  tban  a  placer 
claim.  I  did  not  appreciate  it  until  this  year,  but  all  tbe  crops  bave  done 
better  tban  last  year,  in  spite  of  tbe  fact  that  tbis  bas  been  a  cold  summer;  but 
cold  or  bot,  dry  or  wet,  I  see  but  very  little  difference ;  only  a  longer  and 
heavier  growth  when  too  wet.  (PI.  XII,  fig.  2.)  I  bave  cabbage  leaves  that 
measure  20  and  30  incbes. 

The  potatoes  I  planted  are  Burbauk,  but  by  looking  at  them  since  tbey  are 
grown  j-ou  would  not  know  what  variety  to  call  them.  Tbey  resemble  .some  I 
had  in  Washington,  which  I  sent  to  La  Crosse,  Wis.,  for  and  called  tbe  Governor 
Rusk.  I  wish  I  bad  tbe  same  kind  to  try  here.  I  would  also  like  to  try  the 
Early  Ohio  or  the  Michigan. 

About  those  wireworms :  Ashes  did  not  kill  them ;  tbey  were  there  just  tbe 
same,  but  tbe  ashes  gave  me  a  smoother  potato,  and  the  worms  did  not  bother 
them  as  nuicb.  I  put  a  shovelful  on  the  bill  when  the  potatoes  were  about  a 
foot  high,  and  then  billed  them  up,  covering  the  ashes.  I  shall  try  freezing 
them  tbis  season,  and  I  believe  that  will  be  a  specific.  Chickens  would  get 
away  witb  many  of  them.  I  notice  tbe  robins  in  early  spring  are  always  fol- 
lowing me  when  I  grub  tbe  ground,  always  picking  and  digging  for  them,  and 
tbese  welcome  friends  are  always  here  in  the  early  spring,  and  they  remind  one 
of  tbe  States  and  of  civilization. 

I  shall  have  quite  a  lot  of  seeds  from  radishes,  turnips,  and  ruta-bagas,  which 
will  mature  this  season.    They  are  about  all  ripe  now. 

Some  one  suggested  in  your  report  that  a  man  should  be  hired  to  travel  about 
and  teach  tbe  natives  to  farm.  I  believe  that  would  be  a  good  plan.  I  have 
quite  frequent  visits  from  natives,  and  all  seem  to  take  an  interest  in  what  I 
am  doing.  They  wonder  at  the  growth  and  ask  the  names  of  different  vege- 
tables. They  like  to  eat  them,  too,  and  I  have  given  them  quite  a  few.  I  tell 
them  also  to  come  in  tbe  spring  and  get  .some  seeds  to  plant  themselves,  so  if  you 
could  send  me  an  extra  amount  of  different  kinds,  but  esjjecially  of  turnips,  I 
shall  divide  with  them.  Potatoes  seem  to  be  their  favorite  vegetable.  One  of 
them  asked  me  if  I  was  going  to  raise  oranges.  I  will  try  peauuts  next  spring 
if  I  can  get  a  few  that  are  fresh. 

I  bad  a  small  package  of  corn  sent  we;  received  too  late  for  planting  this  year. 
One  must  plant  early,  so  that  the  hot  weather  in  June  can  get  its  work  in  on 
corn.    I  may  not  mature  corn,  but  I  am  most  certain  I  can  raise  roasting  ears. 

If  you  can  send  me  a  few  cherries  and  other  fruit  trees,  I  will  try  them  in  my 
warm  ground. 

John  A.  Clinton,  Rampart. — Inclosed  find  a  few  beads  of  Manshury  barley,  the 
seed  of  which  you  sent  me  two  years  ago,  and  one  head  of  oats.  When 
received,  the  paper  of  oats  was  eaten  by  mice,  so  I  could  not  see  the  name.  Tbe 
barley  I  sowed  May  20,  1903.  It  came  up  fine  with  a  good  stand  and  grew  fast ; 
headed  out  by  July  10.  I  sowed  it  in  a  garden  patch  about  30  by  30  feet  of  good 
land.  It  had  been  tilled  for  three  years.  I  built  a  good  fence  around  it.  I  felt 
proud  of  my  barley  patch,  when  about  that  time  the  mice  living  in  the  adjoining 
wild  land  got  a  taste  for  the  tender,  sweet  stems,  and  went  for  it  like  a  crew  of 
loggers  slashing  into  a  choice  patch  of  timber.  I  felt  sore  about  it.  But  for 
the  fact  of  our  keeping  some  20-odd  wolfish,  ever-hungry  native  dogs,  I  would 
have  goue  iu  for  some  wholesale  poisoning  of  mice.    The  f<'w  plants  the  mice 
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spared  me  are  all  ripe  now.  The  oats  are  turning  yello\Y.  We  have  had  no 
frost  yet  (September  8,  1903). 

This  summer  has  been  an  average  one.  Spring  came  about  ten  days  to  two 
weelis  later  than  last  year.    June  dry  and  hot.    .July  rather  wet  and  cool. 

All  of  the  hardy  vegetables  did  well.  Of  lettuce,  the  Early  Curly  and  Prize 
Head  did  the  best.  The  Boston  Market  went  to  seed  before  it  made  good  heads. 
The  cauliflower  is  very  fine;  Dwarf  Erfurt,  largest  8  inches  in  diameter.  Beets, 
Egyptian  did  the  best.  Cabbage,  Early  Wakefield ;  some  weigh  5  pounds  and 
still  growing.  Ruta-bagas,  White  Fleshed ;  most  advanced ;  do  better  when 
transplanted ;  make  a  cleaner  root  than  when  seeded  in  place.  Turnips  do 
about  as  well  as  a  native  weed ;  I  consider  them  a  sure  crop  any  year,  especially 
the  Purple-Top  Strap  Leaf;  the  White  Milan  is  mOre  delicate,  but  does  not  keep 
well  in  winter.  Peas  did  well.  Early  Alaska  comes  in  about  two  weeks  ahead 
of  Abundance.  Pai-sley  and  carrots  did  not  do  well,  but  may  grow  .vet.  Cress 
has  done  very  well.  I  had  never  sowed  any  before.  It  was  a  surprise.  I 
sowed  it  in  a  shady  place ;  kept  it  well  watered.  We  cut  it  about  every  ten 
days.  It  came  in  before  the  lettuce.  It  is  all  right.  Parsley  and  onions  did 
not  come  up  well. 

The  flowers  all  came  up  well.  As  I  write  this  I  see  in  front  of  the  window, 
unhurt  by  frost,  sweet  peas,  mignonette,  nasturtiums,  poppies,  petunias,  mari- 
golds, and  some  others.    They  are  good  to  look  upon. 

The  weather  is  fine  for  this  time  of  the  year,  and  the  garden  truck  is  still 
^'rowing.  I  would  like  to  try  some  of  the  hulless  barley.  The  grass  sepd  you 
sent  I  sowed  as  soon  as  the  snow  went  off  in  some  favored  spots  where  the  lire 
had  destroyed  the  moss.    Have  not  had  time  to  look  up  results. 

Rev.  G.  S.  Clevenger.  Copper  Center. — Yours  of  November  received,  and  I 
thank  you  for  the  grain  and  seeds  which  you  think  you  can  furnish  us.  I  keep 
constantly  at  the  Indians  about  planting  gardens.  I  think  we  can  make  a  start 
r;ext  year  with  them  in  gardening. 

The  weather  up  to  this  time  (December  7,  lOOo)  has  been  fine.  One  can  work 
outside  every  day.  We  have  been  getting  our  hay  down  from  the  lake,  about  5 
miles  from  Copper  Center.  We  bale  it  and  then  haul  it  down  on  sleds:  We  will 
have  about  200  bales  of.  say,  75  pounds  each.  We  were  told  that  the  swamp 
gi'ass  was  no  good.  My  cow  is  in  very  fine  condition  on  it  with  very  little  feed 
besides.    I  do  not  feed  her  quite  2  quarts  of  meal  a  day.    She  is  really  fat. 

Copper  Center  is  not  nearly  so  dreary  as  Skagway  or  Yaldez.  We  have  so 
much  sunshine  that  the  days  do  not  seem  so  short.  We  think  it  is  as  fine  a  cli- 
mate as  we  have  ever  lived  in,  thus  far  much  preferable  to  that  of  South  Dakota. 
Our  greatest  difficulty  is  isolation  and  mails  so  far  apart. 

C.  M.  Frazier,  Eagle. — Your  letter  of  January  29  duly  received.  I  am  }nining 
in  the  upper  Tanana.    I  spent  last  season  in  that  country. 

I  was  raised  on  a  farm  in  Iowa,  and  will  always  take  an  interest  in  agricul-" 
ture.    I  read  .your  report  for  1902  with  great  interest,  and  I  will  note  some  facts 
concerning  the  Tanana  Valley. 

Within  8  miles  of  the  Tanana  Crossing  26  tons  of  redtop  hay  was  cut  on  less 
than  3  acres  in  a  very  few  days  last  July  (1903),  and  hundreds  of  acres  just  as 
good  were  untouched.  Dense  forests  of  spruce,  birclj,  and  cotton\^-ood  of  good 
size  extend  to  the  headwaters.  The  soil  is  varied.  Where  the  cottouwood 
grows  it  is  gravel  after  you  get  down  a  little,  muck  where  the  grass  is  plentiful, 
and  vegetable  mold  where  the  spruce  and  birch  stand.  The  valle.v  is  from  15  to 
5^1  miles  wide  and  200  miles  long  above  the  crossing;  not  more  tlian  2  feet  of 
snow  in  winter,  and  very  little  wind.  Fi-om  personal  observation  and  from  men 
and  Indians  living  there  I  obtained  these  facts.  The  trail.  Eagle  to  Valdez, 
follows  the  Cottonwood  ridges. 
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Rev.  John  B.  Drif/(j-^.  Point  Hnpr. — My  cxpcrinients  in  raising  vegotables  at 
Point  Hope  have  not  proved  a  success.  I  am  on  my  way  south  to  spend  a  winter 
in  the  St:ites,  and  on  niy  return  nortli  next  year  (1005)  liope  to  continue  my 
experiments.  I  will  say  that  the  iiast  four  or  live  years  have  been  very  unfavor- 
able. 

Frank  E.  Howard,  U.  .S'.  CvnnnisKionrr.  Coldfoof. — I  distributed  the  seed,  and 
the  consetjuences  are  that  during  lOiM  there  are  a  ninnber  of  flourishing  gar- 
dens in  Coldfoot  and  on  tlic  i  rccl<s.  My  own  garden  is  growing  nicely,  notwith- 
standing the  cold  nights  iluiing  June.  I  have  cabbage  .iust  beginning  to  head, 
radishe.s  for  the  table,  turnips  for  greens,  peas  over  a  foot  high,  and  will  have 
lettuce  in  a  day  or  two.  I  have  potatoes  over  a  foot  high  with  blossoms  just 
started.  Beets  are  2  inches  high,  kale  10  inches ;  parsnips  and  carrots  are 
growing  slowly,  but  rather  doubtful. 

I  will  continue  the  weather  report  as  long  as  I  remain  in  the  office,  and  will 
send  you  a  full  report  of  the  crops  in  the  fall. 

I  request  that  you  send  me  another  lot  of  seeds  as  early  as  it  woidd  lie  con- 
venient for  you  to  mail  them,  for  if  they  do  not  get  here  before  the  close  of 
navigation  this  fall  they  will  not  be  in  time  for  idanting  next  spring.  Thp 
principal  seeds  should  be  turnips,  ruta-bagas,  lettuce,  radishes,  cabbage,  and 
peas,  and  also  some  flowers. 

Several  Indian  families  here  have  expressed  their  willingness  to  plant  patches 
of  turnips  and  ruta-bagas  next  spring  if  they  can  get  the  seeds  and  receive  a 
few  instructions  in  gardening.  I  will  undertake  the  latter  if  you  will  supply 
them  with  the  former.  I  have  given  them  several  messes  of  greens,  and  I 
believe  with  a  little  encouragement  they  would  enter  into  gardening  with  en- 
thusiasm. The  Indians  here  are  quite  different  from  those  on  the  coast  of 
Alaska.    They  are  strictly  sober,  virtuous,  and  industrious. 

SOIL  TEMPERATURES. 

I  submit  herewith  daily  records  of  the  soil  temperatures  at  the  three 
stations,  Sitka,  Kenai,  and  Copper  Center.  The  readings  are  from 
two  thermometers,  one  of  which  has  the  bulb  buried  in  the  soil  6 
inches  deep,  and  the  other  has  it  buried  2  feet  deep.  At  Sitka  and 
Copper  Center  we  have  in  addition  a  radiation  thermometer,  placed 
near  the  soil  thermometers,  and  suspended  6  inches  above  the  surface 
of  the  ground.  This  is  for  the  purpose  of  ascertaining  the  lowest 
temperature  during  each  2-1  hours  near  the  surface  of  the  ground. 
The  radiation  thermometer  is  practically^  only  a  minimum  tliermoni- 
eter,  which  records  the  lowest  figure  to  which  the  temperature  falls. 
We  find  that  it  frequently  records  temiDeratures  from  •2°  to  4°  lower 
than  the  regular  AVeather  Bureau  minimum  thermometer,  which  is 
placed  in  a  shelter  box  about  4  feet  from  the  ground.  Being  unpro- 
tected the  radiation  thermometer  is  more  sensitive  to  slight  varia- 
tions in  temperature.  Sometimes  it  indicates  a  drop  below  the  frost 
line,  when  the  sheltered  instruments  show  a  considerably  higher  tem- 
perature. These  slight  drops  of  short  duration  seldom  kill  any  but 
the  tenderest  plants,  but  they  nevertheless  have  their  influence  in 
retarding  growth,  and  to  a  certain  extent  on  the  radiation  from  the 
soil. 

It  is  worth  while  for  those  interested  in  the  subject  to  study  the  soil 
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temperatures  as  here  recorded.  It  will  be  noticed  that  the  6-inch 
thermometer  shows  considerable  fluctuation  from  day  to  day,  while 
the  2-l-inch  thermometer  shows  scarcely  any  daily  fluctuation.  The 
fluctuations  in  the  6-inch  thermometer  are  due  to  the  alternations  of 
rain  and  sunshine.  But  the  one  important  fact  is  that  unless  the 
6-inch  thermometer  maintains  an  average  above  52°  from  the  middle 
of  June  to  the  middle  of  August,  grain  crops  can  not  prosper.  If 
this  average  is  maintained  hardy  plants,  like  oats  and  barley,  will 
develop,  but  their  maturing  is  still  dependent  on  the  length  of  time 
frosts  hold  ofl^. 

Soil  temperatures. 

SITKA  EXPERIMENT  STATION. 
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May  8 

40.5 

.36.0 

41.0 

July  2 

48.0 

46.0 

43.0 

53 

0 

50.5 

42.0 

May  9 

40.0 

37.0 

33.0 

July  3 

48.0 

46.0 

38.0 

Aug.  37 

.52 

0 

50.5 

a5.o 

May  10 

40.5 

37.0 

27.0 

July  4 

48.0 

46.0 

43.0 

Aug.  38 

53 

0 

50.5 

88.0 

May  11 

40.5 

37.0 

30.0 

July  5 

48.0 

46.5 

38.0 

Aug.  39 

52 

5 

50.5 

44.0 

May  13 

41.5 

37.5 

38.0 

July  6 

48.0 

46.5 

36.0 

Aug.  30 

53 

5 

50.5 

4.5.0 

May  13 

42.5 

87.5 

40.0 

July  7 

48.0 

46.5 

33.0 

Aug.  31 

54 

0 

50.5 

44.0 

May  14 

43.0 

38.0 

38.0 

July  8 

49.0 

46.5 

4.5.0 

Sept.  1 

54 

0 

50.5 

41.0 

May  1.5 

43.0 

38.5 

36.0 

July  9 

49.0 

•  46.5 

43.0 

Sept.  3 

53 

0 

50.5 

39.0 

May  16 

43.5 

38.5 

36.0 

July  10 

49.0 

46.5 

40.0 

Sept.  3 

53 

0 

51.0 

48.0 

May  17 

4.3.5 

39.0 

37.0 

July  11 

49.0 

46.5 

39.0 

'  Sept.  4 
Sept.  5 

54 

0 

51.0 

50.0 

May  18 

43.0 

39.5 

a5.o 

July  12 

49.5 

46.5 

41.0 

54 

0 

51.0 

48.0 

May  19 

42.5 

39.5 

41.0 

July  13 

49.5 

47.0 

35.0 

Sept.  6 

53 

0 

51.0 

47.0 

May  2() 

42.5 

39.5 

39.0 

July  14 

49.5 

47.0 

45.0 

Sept.  7 

51 

0 

51.0 

43.0 

May  31 

42.5 

40.0 

35.0 

July  15 

49.5 

47.0 

43.0 

Sept.  8 

50 

0 

51.0 

38.0 

May  33 

43.0 

40.5 

.35.0 

Julv  16 

50.0 

47.0 

43.0 

I  Sept.  9 

,51 

0 

51.0 

44.0 

May  •£} 

43.0 

40.5 

36.0 

July  17 

50.0 

47.0 

:39.0 

Sept.  10 

50 

5 

50.5 

46.0 

May  34 

43. 0 

40.5 

30.0 

July  18 

.51.5 

47.0 

47.0 

Sept.  11 

51 

5 

50.5 

44.0 

May  2.5 

43.5 

40.5 

33.0 

July  19 

51.5 

47.5 

45.0 

Sept.  12 

51 

5 

50.5 

46.0 

Mav  26 

43.5 

41.0 

40.0 

July  30 

51.5 

47.5 

4.5.0 

Sept.  13 

52 

0 

50.5 

43.0 

Blay  27 
May  38 

44.0 

41.0 

37.0 

July  21 
Julv  22 

51.0 

47.5 

39.0 

Sept.  14 
Sept.  15 

51 

5 

50.5 

45. 0 

41. 0 

38. 0 

51.5 

47.5 

4.5. 0 

51 

5 

50.5 

46.0 

May  39 

4.5.0 

41.5 

38.0 

July  23 

51.0 

48.0 

43.0 

Sept.  16 

51 

5 

.50.5 

44.0 

May  30 

45.0 

41.5 

40.0 

July  24 

51.0 

48.0 

44.0 

Sept.  17 

50 

5 

50.5 

4.5.0 

May  31 

46.0 

42.0 

40.0 

July  25 

51.0 

48.0 

47.0 

Sept.  18 

49 

5 

50.5 

35.0 

June  1 

47.5 

42.0 

4.3.0 

July  26 

51.5 

48.0 

46.0 

Sept.  19 

48 

5 

.50.0 

36.0 

June  8 

47.5 

42.0 

43.0 

July  27 

53.0 

48.5 

51.0 

Sept.  30 

45 

5 

50.0 

38.0 

June  3 

47.5 

43.5 

35.0 

Julv  28 

53.0 

48.5 

48.0 

Sept.  31 

46 

5 

49.5 

40.0 

June  4 

47.5 

4.3.0 

44.0 

July  29 
July  30 

53.5 

49.0 

Sept.  22 
Sept.  23 

46 

0 

49.5 

31.0 

June  .5 

47.5 

43.0 

38.0 

52.5 

49.0 

48.0 

46 

0 

49.0 

30.0 

June  6 

46.0 

43.5 

30.0 

July  31 

53.0 

49.5 

48.0 

Sept.  24 

47 

0 

49.0 

31.0 

June  7 

46.5 

43.5 

34.0 

Aug.  1 

.52.0 

49  5 

46.0 

Sept.  25 

49 

5 

48.5 

47.0 

June  8 

47.0 

43.5 

40.0 

Aug.  3 

51.5 

49.5 

46.0 

Sept.  36 

49 

5 

48.5 

45.0 

June  9 

48.0 

43.5 

41.0 

Aug.  3 

51.0 

49.5 

4.5.0 

Sept.  27 

49 

5 

48.5 

45.0 

June  10 

48.0 

44.0 

4.3.0 

Aug.  4 

52.5 

49.5 

4.5.5 

Sept.  38 

49 

0 

48.5 

44.0 

June  11 

48.0 

44.0 

41.0 

Aug.  5 
Aug.  6 
Aug.  7 

.52.0 

49.5 

37.5 

June  13 

48.0 

44.0 

35.0 

52.5 

49.5 

38.0 

Sept.  30 
Oct.  4 

June  13 

47.0 

44.0 

41.0 

54.0 

49.5 

41.0 

44.5 

48.5 

29.0 

June  14 

47.0 

44.5 

42.0 

Aug.  8 

.54.5 

49.5 

4.5.0 

Oct.  5 

44.0 

48.0 

39.0 

June  1.5 

47.0 

44.5 

42.0 

Aug.  9 

54.0 

50.0 

49.0 

Oct.  6 

4.3.0 

48.0 

27.0 

June  16 

47.0 

44.5 

40.0 

Aug.  10 

53.5 

50.0 

36.0 

Oct.  7 

42.5 

47.5 

26.0 

June  17 

46.5 

44.5 

40.0 

Aug.  11 

54.0 

50.0 

47.0 

Oct.  8 

43.0 

47.0 

26.0 

June  18 

46.5 

44.5 

41.0 

Aug.  12 

54.0 

50.0 

47.0 

Oct.  9 

44.0 

47.0 

39.0 

June  19 

47.0 

44.5 

42.0 

Aug.  13 

54.0 

51.0 

50.0 

Oct.  10 

46.0 

46.5 

49.0 

June  20 

47.0 

44.5 

42.0 

Aug.  14 

54.0 

51.0 

49.0 

Oct.  11 

46 

0 

46.5 

43.0 

June  21 

47.5 

4.5.0 

32.0 

Aug.  15 

53.0 

51.0 

36.0 

Oct.  13 

46.5 

46.5 

40.0 

June  22 

47.5 

4.5.0 

37.0 

Aug.  16 

53.0 

51.0 

43.0 

Oct.  13 

46.5 

46.5 

41.0 

Jiine  23 

48.5 

4.5.0 

48.0 

Aug.  17 

.54.0 

.50.5 

41.0 

Oct.  14 

46.5 

46.5 

41.0 

June  24 

48.5 

45.0 

45.0 

Aug.  18 

53.0 

51.0 

46.0 

Oct.  15 

45.5 

46.5 

39.0 
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6-inch 
ther- 
mome- 
ter. 


24-inch 
ther- 
mometer 


F. 
36.0 
38.0 
36.5 
38.5 
40.0 
38.5 

;*<.5  ... 

39.0  ... 
3<).0  ... 
38.0 
41.5 
41.5 
42.0 
41.0 
41.5 
41.5 
44.0 
4.5.0 
45. 0 
42.5 
42.5 
42.5 
45.0 
45.5 
46.0 
47.0 
47.5 
48.0 
46.0 
48.0 
49.5 
50. 5 
50.5 
50.5 
51.5 
52.5 
52. 5 
49.0 
50.0 
48.5 
48.0 
52.5 
49.0 
49.0 
48.0 
49.0 
49.0 
47.0 


33.5 
34.0 
34.5 
35.0 
35.5 
36.0 
36.5 
36.5 
36.5 
37.0 
37.5 
38.0 
38.5 
39.0 
39.0 
39.5 
40.0 
40.0 
40.0 
40.0 
40.5 
40.5 
50.5 
40.5 
40.5 
40.5 


Day. 


1904. 

June  27  

June  28-... 

June  29  

June  30.... 
July  1..... 

July  2  

Julys  

July  4  

July  5  

July  6  

July  7  

July  8  

July  9  

July  10.... 
July  11.... 
July  12.... 
July  13  .... 
July  14...- 
July  15---. 
July  16.... 

July  17  

July  18.... 
July  19.... 
July  20.... 
July  21  .... 
July  22.... 
July  2;i  ... 
July  24---- 
July  25---. 
July  26.... 
July  27.... 
July  28-... 
July  29.-.. 
July  30.... 
July  31.... 

Aug.  1  

Aug.  2  

Aug.  3  

Aug.  4  

Aug.  5  

Aug.  6  

Aug.  7  

Aug.  8  

Aug.  9  

Aug.  10.--- 
Aug.  11.-.- 
Aug.  12.... 
Aug.  13.--. 


6-inch 
ther- 
mome- 
ter. 


'  F. 
48.0 
51.0 
52.5 
52.0 
49.5 
48.5 
51.0 
52.5 
52.5 
51.0 
49.0 
50.5 
50.0 
51.5 
53.5 
54.0 
52.0 
54.0 
55.0 
56.0 
55.5 
55.5 
56  5 
55.0 
56.5 
5:^.5 
53.5 
51.5 
52.5 
53.5 
52.0 
52.0 
52.0 
51.0 
53.0 
51.5 
51.0 
52.0 
52.0 
52.5 
53.5 
56.0 
57.0 
57.0 
57.5 
52.5 
52.0 
51.0 


24 -inch 
ther- 
mometer. 


F. 
40.5 
40.5 
40.5 
41.0 
41.0 
41.5 
41.5 
41.0 
41.5 
41.5 
41.5 
41.5 
41.6 
42.0 
42.0 
42.0 
42.5 
42.5 
43.0 
43.0 
43. 5 
43.5 
44.0 
44.0 
44.5 
44.5 
45.0 
45.0 
45.0 
44.5 
44.5 
44.5 
44.5 
44.5 
45.0 
45.0 
45.0 
45.0 
45.0 
4.5.0 
45.5 
45.5 
46.0 
46.0 
46.5 
46.5 
47.0 
47.0 


Day. 


1904. 
Aug.  14 
Aug.  15 
Aug.  16 
Aug.  17 
Aug.  18 
Aug.  19 
Aug.  20 
Aug.  21 
Aug.  22 
Aug.  23 
Aug.  24 
Aug.  25 
Aug.  26 
Aug.  27 
Aug.  28 
Aug.  29 
Aug. 
Aug.  31 
Sept.l. 
Sept.  2. 
Sept.  3- 
Sept.4. 
Sept.  5- 
S6pt.6. 
Sept.  7. 
Sept.  8. 
Sept.  9. 
Sept.  10 
Sept.  11 
Sept.  12 
Sept.  13 
Sept.  14 
Sept.  15 
Sept.  16 
Sept.  17 
Sept.  18 
Sept.  19 
Sept.  2(1 
Sept.  21 
Sept.  22 
Sept.  23 
Sept.  24 
Sept.  25 
.Sept.  26 
Sept.  27 
Sept.  28 
Sept.  29 
Sept.  30 


6-inch 
ther- 
mome- 
ter. 


F. 

o  p 

52 

0 

16.5 

52 

0 

46.5 

53 

0 

46.5 

51 

5 

46.5 

52 

0 

40.5 

52 

0 

47.0 

52 

0 

47.0 

49 

5 

46.5 

.">() 

5 

46.5 

.50 

5 

46.5 

52 

0 

46.5 

51 

5 

46.6 

49 

5 

46. 5 

49 

0 

46.  5 

.50 

0 

46. 0 

52 

46. 0 

5;^ 

5 

46.  0 

51 

5 

46.5 

.54 

0 

46.5 

54 

0 

46.5 

52 

5 

46.5 

53 

0 

46.5 

52 

5 

46.5 

48 

5 

46.5 

48 

0 

46.5 

48 

0 

46.5 

47 

5 

45. 5 

48 

0 

45.0 

45 

5 

45.0 

48 

0 

45.0 

46 

0 

45.0 

46 

0 

45.0 

47 

0 

45. 0 

48 

0 

4.5.0 

45 

0 

44.5 

43 

5 

44.5 

43 

5 

44.0 

39 

5 

43.5 

;w 

.5 

42.5 

42 

0 

42.0 

44 

5 

41  5 

46 

0 

42.0 

45 

5 

42.5 

45 

5 

42.5 

45 

0 

43.0 

45 

0 

43.0 

42 

0 

43.0 

41 

0 

42.5 

\ 


354  KEPOKT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 

Soil  temperatures — Continiied. 


COPPER  CENTER  EXPERIMENT  STATION. 


6-incli 

24-inch 

Radia- 
tion 
ther- 

6-incli 

24-mcli 

Radia- 
tion 
ther- 

6-inch 

24-mch 

Radia- 
tion 
ther- 

Day. 

ther- 
mom- 

ther- 
mome- 

Day. 

ther- 
mom- 

ther- 
mome- 

Day. 

ther- 
mom- 

ther- 
mome- 

eter. 

ter 

mome- 
ter. 

eter. 

ter. 

mome- 
ter. 

eter. 

ter. 

mome- 
ter. 

1904. 

o  _p. 

„ 

o  ]p 

1904. 

"  F. 

0  p 

°  F. 

1904. 

0  p 

May  6 

35 

0 

31 

0 

19.0 

June  25 

50.5 

42.0 

37.0 

Aug.  14 

48 

0 

45.5 

19.0 

May  7 

35 

0 

31 

0 

28.0 

June  26 

50.0 

42.0 

36.0 

Aug!  1.5 

48 

0 

45!  0 

17.0 

May  8 

35 

0 

31 

0 

20.0 

June  27 

48!$ 

42.0 

34.0 

Aug.  16 

48 

5 

44!  5 

16!  0 

May  9 

36 

0 

31 

0' 

15  0 

June  2S 

49.5 

43.0 

39.0 

Aug.  17 

48 

5 

44.0 

12.0 

May  10 

37 

0 

31 

0 

22.0 

June  29 

52.0 

42.0 

37. 0 

Aug!  18 

47 

5 

44!  0 

17.0 

May  11 

38 

0 

31 

0 

24.0 

June  30 

47.5 

42.5 

33.0 

Aug.  19 
Aug.  20 

48 

0 

44.0 

34.0 

May  12 

38 

0 

31 

0 

22.0 

July  1 

49.0 

42!  5 

23!  0 

48 

0 

44!  0 

33.0 

May  18 

40 

0 

31 

0 

28!  0 

July  2 

50!  0 

42.5 

30!  0 

Aug.  21 

48 

.5 

44!  0 

30  0 

May  11 

38 

0 

31 

5 

25.0 

July  3 

48.0 

42.5 

34. 0 

Aug.  22 

50 

0 

44.0 

35.0 

May  15 

38 

0 

31 

5 

21  0 

July  4 

47.0 

42.5 

25.0 

Aug.  23 

50 

0 

44.0 

33.0 

Mav  16 

38 

0 

31 

5 

30.0 

July  5 

47. 5 

42.0 

32.0 

Aug!  24 

50 

0 

44!  0 

32.0 

May  17 

38 

0 

31 

5 

18.0 

July  6 

49.0 

42.0 

26.0 

48 

0 

44  0 

25.0 

May  1^^ 

38 

5 

32 

0 

24.0 

July  7 

50.0 

42.0 

32.0 

Aug.  26 

44 

0 

43.5 

12.0 

May  19 

39 

0 

32 

0 

27.0 

July  8 

49.0 

42.5 

33.0 

Aug.  27 

45 

0 

43.5 

27.0 

May  20 

39 

0 

32 

0 

23.0 

July  9 

49^0 

43.5 

33.0 

Aug.  28 

44 

0 

43.5 

27.0 

May  21 

40 

0 

32 

0 

31.0 

July  10 

49.0 

42.5 

32.0 

Aug.  29 

44 

5 

43.5 

.31.0 

May  22 

40 

0 

32 

0 

23.0 

July  11 

52.0 

42.5 

42.0 

Aug  30 

46 

0 

42.0 

32.0 

May  23 

42 

0 

32 

0 

19.0 

July  12 

.50.0 

43.5 

29.0 

Aug.  31 

46 

5 

42.0 

31  0 

May  21 

42 

5 

32 

0 

32.0 

Julv  13 

51.0 

43.0 

37.0 

Sept.  1 

46 

5 

42.0 

21.0 

Mav  25 

42 

5 

32 

0 

19^0 

July  14 

.52!  0 

43!  0 

35^0 

Sept.  2 

45 

0 

42.0 

11  0 

May  26 

42 

5 

32 

0 

24  0 

July  15 

52^5 

43!  5 

25.0 

Sept.  3 

45 

0 

4l!5 

13!  0 

May  27 

43 

5 

32 

0 

23.0 

July  16 

52.0 

43.5 

24.0 

Sept.  4 

45 

0 

41.5 

15.0 

May  28 

42 

5 

32 

5 

24.0 

July  17 

54.0 

44.5 

36.0 

Sept.  5 

43 

0 

41.5 

10  0 

May  29 

42 

5 

33 

0 

25.0 

July  18 

52^5 

45.0 

23. 0 

Sept.  6 

40 

0 

41.0 

11.0 

May  30 

42 

5 

33 

0 

33. 0 

July  19 

45. 0 

3g!o 

Sept.  7 

39 

0 

40.5 

4.0 

May  31 

43 

5 

33 

5 

25.0 

July  20 

49^0 

45.0 

23!  0 

Sept!  8 

::i8 

0 

40.0 

2!o 

47 

5 

33 

5 

28.0 

July  21 

52^5 

45.0 

35.0 

Sept.  9 

•38 

0 

40.0 

14  0 

JuD6  2 

46 

0 

34 

5 

24^0 

July  22 

49. 5 

44.5 

28.0 

Sept.  10 
Sept.  11 

40 

0 

40.0 

26  0 

48 

5 

35 

0 

3o!o 

July  23 

50. 0 

44^5 

34. 0 

40 

0 

39.0 

23  0 

June  4 

49 

0 

35 

5 

34^0 

July  24 

48. 0 

44.5 

34^0 

Sept!  12 

41.0 

38.5 

28.0 

June  5 

49 

0 

.35 

0 

32!  0 

July  25 

50. 0 

44. 0 

23^0 

Sept.  13 

42.5 

38. 5 

28!o 

June  6 

48 

0 

36 

0 

32. 0 

July  26 

51. 0 

44. 0 

21. 0 

Sept.  14 

42 

5 

39.0 

25. 0 

June  7 

47 

0 

36 

31.0 

53!  0 

44.5 

22. 0 

Sept.  15 

42 

5 

39!  0 

26  0 

June  8 

46 

5 

36 

5 

33.0 

July  28 

5L0 

44. 5 

33!  0 

Sept.  16 

.38.0 

39!  0 

10  0 

47 

0 

37 

5 

26. 0 

July  29 

•50. 0 

44^5 

32!  0 

Sept.  17 

38.0 

39.0 

13.0 

June  10 

48 

0 

37 

5 

36^0 

July  30 

50!  0 

44!  5 

31!  0 

Sept.  18 

38 

0 

39  0 

11  0 

June  1'^ 

49 

0 

:« 

0 

37^0 

July  31 

48!  5 

44. 5 

30!  0 

Sept.  19 

34.5 

37!  5 

— 8!o 

47 

5 

39 

0 

29'  0 

50. 0 

44. 5 

35.0 

Sept!  20 

33.0 

37.0 

— 8!o 

June  13 

48 

0 

39 

0 

26  0 

Aug* 

50  5 

44  0 

36  0 

Sept.  21 

•33.5 

36  5 

5  0 

June  U 

50 

0 

39 

5 

34!  0 

Aug.  3 

49!  0 

44!  0 

34!  0 

Sept!  22 

32 

0 

35!  0 

7!o 

June  15 

49 

0 

40 

0 

■30.0 

Aug.  4 

47.5 

44.0 

18.0 

Sept.  23 

37 

0 

37.0 

19.0 

June  16 

48 

0 

40 

0 

35.0 

Aug.  5 

47.5 

44.0 

17.0 

Sept.  24 

37.0 

37.0 

19.0 

June  17 

45 

5 

40 

5 

35.0 

Aug.  6 

50.0 

4.3.5 

28.0 

Sept.  2.5 

138.0 

36.5 

31.0 

June  18 

46 

5 

40 

28.0 

Aug.  7 

51.0 

43.5 

25.0 

Sept.  26 

39 

0 

37.0 

25.0 

June  19 

47 

0 

40 

I 

29.0 

Aug.  8 

54.0 

44.0 

22.0 

Sept.  27 

40.5 

37.5 

:38.0 

June  20 

50 

0 

40 

5 

36.0 

Aug.  9 

55. 0  ■ 

44.5 

19.0 

Sept.  28 

37. 

5 

38;  0 

15.0 

June  21 

49 

0 

41 

0 

33.0 

Aug.  10 

5.5.5 

4.5.0 

25.0 

Sept.  29 

37.5 

.38.0 

20.0 

June  22 

49 

0 

41 

0 

30.0 

Aug.  11 

55.5 

45.5 

41.0 

Sept.  30 

35. 5 

38.0 

3.0 

Juue  23 

51 

0 

41 

5 

34.0 

Aug.  12 

51.5 

4.5.5 

36.0 

June  24 

50 

5 

42 

0 

33.0 

Aug.  13 

50.5 

45.5 

34.0 

METEOROLOGICAL  REPORTS. 

As  in  former  years,  the  M'riter  has  had  general  supervision  of  the 
A'oluntary  weather  observers  of  the  Weather  Bureau  in  Alaska,  and 
submits  herewith  more  or  less  complete  reports  from  28  stations. 
Their  records  are  made  daily,  but  since  these  daily  records  would 
occupy  too  much  space  in  this  report  they  have  been  condensed  so 
as  to  give  the  result  for  each  month.  They  show  the  maximum  and 
minimum  temperatures  which  occurred  during  the  month;  but  the 
most  important  column  is  the  one  showing  the  daily  mean,  it  being 
the  correct  average  temperature  for  the  entire  month, 
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Space  does  not  permit  comment  on  these  reports  now.  l)ut  at  an 
earlv  date  a  bulletin  should  be  published  on  the  climate  of  Alaska, 
as  it  may  be  j^resented  from  the  accumulated  reports  during  the  past' 
six  years. 

Meteorological  observations. 

SITKA.    C.  C.  Georgeson,  observer. 


Month. 


Temperature. 


Maxi- 
mum. 


'  F. 
59 
54 


Mini- 
mum. 


'  F. 
30 
10 
25 


Daily 
mean.  I 


Total, 
precipi- 
tation. 


°  F. 
45.. 36 
:«.35 
40.11 


.30. 23 

2.5.5 

33. 17 

40.73 

44.4 

47.06 

.55.8 

52.9 

50.51 


Inches. 
14.82 
6.5 
14.97 


9.76 
23.01 
3.04 
3.39 
3.80 
3.22 
5.95 
4. 14 
13.37 


Weather  condit^ions  ( number  ot  days). 


Clear. 


Partly  p,„,j^  Rain  or 
cloudy,  "-louay. 


KENAI.    P.  H.  Ross,  observer. 


34 
40 


35 
31 
42 
55 
61 
65 
65 
73 
75 


4.5.5 
31.14 
17.  .56 
20.03 


5. 18 


44. 14 

48.3 

49.55 

50.7 

44.64 


2.72 


.46 
.29 
.02 
.34 


.87 
2.44 
3.5 
4.01 


COPPER  CENTER.   J.  W.  Neal,  observer. 


52 

-11 

24.75 

1.71 

6 

9 

16 

7 

-.37 

-  3.64 

.2 

17 

11 

2 

8 

39 

-19 

6.3 

.8 

2 

9 

19 

42 

—59 

-12.3 

.31 

21 

3 

5 

2 

25 

-47 

-10.7 

.23 

17 

3 

8 

1 

47 

-42 

3.6 

18 

13 

58 

8 

34 

.24 

10 

io 

10 

4 

75 

21 

44.59 

.83 

11 

20 

12 

76 

32 

52.03 

l.U 

13 

17 

13 

82 

.32 

52.67 

1.8 

5 

11 

14 

13 

87 

24 

52.22 

2.09 

6 

6 

18 

13 

67 

6 

40.5 

.73 

16 

5 

9 

7 

im. 
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Meteorological  observations — Continued. 

LORING.    Fred  Patcliing,  observer. 


Month. 


Temperature. 


Maxi-  Mini- 
mum, mum. 


Daily 
mean. 


Total 
precipi- 
tation. 


Weather  conditions  (number of  days). 


Clear.     P-^ly    Cloudy,  tn'o". 


1903, 

November... 
December  ... 

1904, 

January   

February  

March  

April  

May  

June   - 


'F. 
54 
53 


8 
22 


34.33 


20.25 
17 

26.82 
45. 96 
44 
49 


Inches. 
16.7 
21.5 


16 
3.8 
1.5 
7.75 

16 

10.6 


McHENRY  INLET.   John  C.  Oallbreath,  observer. 


1904. 

July  a  

63 

44 

53 

5.1 

1 

10 

11 

August   

75 

41 

54.85 

1.84 

10 

8 

11 

9 

September  

67 

36 

50.4 

.22 

4 

6 

20 

24 

PETERSBURG.   J.  A.  Goding,  observer. 


1904. 

July  

70 

35 

52.3 

9.2 

2 

7 

22 

21 

August  

76 

34 

52.8 

1.93 

16 

6 

9 

8 

September  

64 

30 

44.15 

15.33 

6 

5 

19 

7 

JUNEAU.    S.  J.  Sharick,  observer. 


75 

42 

31.7 

5.45 

9 

3 

65 

37 

50.2 

6.94 

6 

1 

60 

20 

42.8 

7.83 

17 

1 

12 

65 

30 

48.05 

6.7 

20 

3 

8 

68 

31 

49.3 

10.66 

15 

15 

69 

42 

57.1 

7.15 

11 

17 

74 

36 

54.2 

4.04 

24 

7 

68 

32 

49.3 

9.68 

■  15 

15 

1903. 

August  

September  . . 

1904, 

April  

May  

June   

July  

August  

September . . 


SKAGWAY.    H.  D.  Clark,  observer. 


1903. 

October  

.55 

22 

40.5 

9.99 

7 

3 

21 

17 

November  

44 

10 

28.07 

1.6 

7 

11 

12 

7 

December  

47 

17 

33.69 

3.a5 

4 

6 

21 

8 

1904. 

January   

43 

-11 

21.0 

1.44 

7 

11 

13 

10 

February   ...   

32 

-  3 

10.7 

25 

5 

4 

March    

.52 

2 

22.79 

.33 

21 

7 

3 

3 

April.    

58 

27 

41.25 

2.31 

5 

13 

12 

4 

May  

68 

27 

47.5 

.84 

10 

17 

4 

6 

June   

70 

3S 

51.7 

.97 

3 

15 

12 

6 

July   

77 

39 

56.4 

1.07 

3 

IB 

12 

S 

August   

80 

31 

56.9 

.18 

8 

16 

7 

September  

67 

32 

47.4 

2.8 

7 

12 

11 

6 

a  July  for  11  days. 
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Meteorological  ohner  rat  ions — C'mtiimed. 
KILLISNOO.   Joseph  Zuboff,  observer. 


Month. 

Temperature. 

Total 
precipi- 
tation. 

Weather  conditions  (number  of  days). 

Maxi- 
mum. 

Mini- 
mum. 

Daily 
mean. 

Clear. 

Partly 
cloudy. 

Cloudy. 

Rain  oi" 
snow. 

1903. 

°  F. 

°  F. 

o 

Inches. 

October 

55 

23 

42.9 

12. 4i 

1 

4 

24 

50 

15 

3:i.5 

3  65 

3 

5 

5 

16 

47 

25 

36 

5 

2 

4 

7 

18 

1!KI4. 

January  

47 

3 

27.9 

4.3 

5 

4 

2 

20 

Feljriuiry   

:S8 

7 

19.2 

1.25 

19 

4 

1 

5 

March  

46 

13 

27.6 

1.2 

17 

3 

5 

6 

April  

54 

30 

40.7 

\.m 

1 

11 

19 

13 

May  

59 

28 

45.4 

1.75 

2 

11 

9 

9 

June  

63 

35 

49 

3.:i5 

11 

3 

16 

July    

63 
70 
65 

38 
41 
32 

51. 05 

53.5 

47.7 

4.6 
2.3 
7.7 

8 
10 
4 

3 
5 
3 

20 
5 
20 

August  -  

.'^eDtember  

11 

3 

ORCA.   W.  J.  Shephard,  observer. 


38.15 
30.98 
83.95 


27.55 
25.65 
34 

38.85 
43.88 


17.6 
18.24 
2:1 44 


11.59 


72 

13.55 
4.7 


35.85 


9.12 


PORT  LISCUM.   C.  J.  Bartlett,  observer. 


1903. " 

October  

50 

Hi 

33.65 

6.62 

15 

November   ... 

42 

4 

23.31 

5.62 

15 

December   .. 

43 

12 

28.09 

9.61 

5 

UK  14. 

January   

42 

-  7 

22.58 

6.8 

15 

February  

42 

2 

21.89 

.5 

21 

March  _  _   

49 

5 

24.79 

.1 

25 

April   

52 

22 

36.2 

4.5 

7 

Mav   

58 

30 

43.86 

.68 

16 

Julie   

61 

36 

48.24 

2. 15 

6 

Julv  

66 

38 

48.77 

5.61 

6 

August   

75 

34 

11.67 

12. 75 

5 

September  

70 

30 

44.73 

7.96 

12 

SUNRISE.   A.  Lawson,  observer. 


52 

8 

32.5 

2.61 

8 

5 

18 

11 

38 

-15 

17.2 

3.37 

9 

3 

18 

12 

48 

4 

25.3 

3.7 

8 

8 

15 

12 

40 

-21 

11.5 

1.69 

13 

3 

15 

10 

31 

-16 

8.7 

.13 

25 

2 

2 

8 

42 

-11 

16.4 

.28 

25 

3 

3 

8 

56 

20 

a5.4 

5.08 

4 

4 

22 

21 

62 

27 

44 

1.01 

13 

12 

6 

8 

68 

31 

49 

1.36 

11 

7 

12 

15 

70 

84 

51.2 

I.Ot 

6 

U 

14 

18 

76 

31 

51.4 

5.2 

4 

6 

21 

24 

70 

20 

44.2 

2.33 

13 

3 

14 

16 

a  15  days  in  May. 


bNot  reported. 
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Meteorological  observations — Continued. 
TYOONOK.   Durell  Finch,  observer. 


Month. 

Temperature. 

Total 

Weather  conditions  (numberof  days). 

Maxi- 
mum. 

Mini- 
mum. 

Daily 
maan. 

precipi- 
tation. 

Clear. 

Partly 
cloudy. 

Cloudy. 

Rain  or 
snow. 

1903. 

o 

o 

o  p 

Inches. 

September   

68 

38 

49.2 

2.7§ 

17 

2 

11 

10 

October   . 

53 

13 

34.6 

1.15 

11 

1 

19 

6 

November    

39 

8 

21.1 

.64 

12 

18 

4 

December  

41 

3 

27.9 

.57 

24 

8 

ISXM. 

January  

35 

-15 

13.4 

1.07 

13 

1 

17 

7 

February    

37 

-11 

14.1 

3, 

26 

3 

\ 

WOOD  ISLAND.    Rev.  Curtis  P.  Coe,  observer. 


1903. 

September  . . . 

October  

November  

December  


1904. 

January  

Febi'uary  a 

March  

April  

May  

June  

July  

August  

September . . . 


71 
54 
53 
45 


.54.4 
40.  74 
11 

as.  25 


28.41 


28.45 

37. 47 

41.93 

.50.38 

.52. 37 

.53 

50.3 


7.95 
6.27 
3.3 
8.29 


2.63 


3.68 
3.35 
2.26 
1..36 
4.89 
.63 


COAL  HARBOR,  UNGA  ISLAND.    Henry  S.  Tibbey,  observer. 


55 

22 

37.5 

2.52 

7 

9 

15 

41 

18 

:30.7 

2.  .54 

8 

6 

16 

46 

19 

31.9 

4.75 

4 

20 

39 

8 

26.2 

2 

13 

8 

10 

50 

-  1 

22.7 

17 

6 

6 

51 

10 

29 

2 

13 

5 

10 

45 

29 

31.25 

9.35 

8 

15 

52 

31 

39.95 

30.8 

13 

2 

14 

61 

a5 

45.9 

1.21 

9 

4 

17 

70 

39 

50.3 

4.22 

6 

4 

21 

60 

41 

49.5 

4. 17 

2 

6 

23 

1903, 

October  

November 
December . .  _ 

1904 

January  

February  ... 

March  

April  

May  

June  

July  

August  


MINE  HARBOR,  HERENDEEN  BAY.   Capt.  J.  Duean,  observer. 


1903. 

September  

58 

31 

48.3 

5.1 

1 

1 

28 

27 

October   

.55 

18 

36.7 

3.97 

8 

2 

26 

24 

November  

40 

15 

28.7 

2.6 

o 

1 

27 

20 

December  

43 

13 

30 

5.92 

3 

1 

27 

14 

1904. 

23 

11 

39 

-  2 

23.3 

3 

6 

2 

February   

41 

—  7 

21.2 

.49 

8 

21 

4 

March  

44 

4 

23.6 

6 

1 

24 

6 
14 

April   

45 

3 

28.05 

1.42 

1 

29 

May   

53 

22 

37 

.81 

27 

.  14 

June.  .'  

58 

31 

4.3.5 

1.30 

3 

26 

7 

July    

fa 

37 

47.7 

3.79 

3 

27 

81 

August  

79 

40 

51.5 

4.25 

4 

27 

21 

■ 

a  Not  reported. 
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Meteorologica I  ohserva tion s — Continued . 

NUSHAGAK.   J.  Kahlen,  observer. 


Month. 

Temperature. 

Total 
precipi- 
tation. 

Weather  conditions  (number  of  days) . 

Maxi- 
mum. 

Mini- 
mum. 

Daily 
mean. 

Clear. 

Partly 
cloudy. 

Cloudy. 

Rain  or 
snow. 

1904. 

JuJy  

o 

79 

o  p 

o  p 

18 

Inches. 
2.47 

9 

6 

16 

13 

CANDLE.   R.  S.  Dimmick,  observer. 

1903. 

October  "    

37 
27 
31 

23 
28 

-21 
-27 
-35 

-46 
-44 

11.00 
.62 
2.8 

-64 

11 
10 
9 

7 
9 

3 
2 

2 
14 
20 

23 

*  18 

November  

December  

1904. 

January  

February   

KOTZEBUE.   Dana  Thomas,  observer. 

1904. 

January  

February..  

22 
34 
34 
45 

-50 

-ae 

-18 
10 

-13. 45 
-  5.25 
5.69 
15.55 

March  

April  

May  

June  

66 

30 



44 

POINT  BARROW.   H.  R.  Marsh,  M.  D.,  observer. 


13 

26 

-  7.48 

24 

-29 

-  8.35 

-  0 

-40 

-24. 75 

-25 

-38 

-12. 95 

33 

-39 

-  2.63 

30 

-36 

1.6 

1903. 

November  

December  


Januai'y . 
February 

March  

April  


1904. 


FORT  GIBBON.   Frederick  F.  Simmons,  observer. 


1903. 

September  

68 

17 

40. 73 

0. 48 

24 

3 

3 

2 

October   

47 

-23 

12.57 

.22 

21 

4 

6 

3 

November  

24 

-40 

-  6.48 

.:i3 

26 

2 

2 

2 

December   

24 

-30 

-  .64 

15 

7 

9 

1904. 

January   

-20 

-53 

-19.1 

.08 

19 

5 

2 

February   

18 

-51 

-16 

.55 

16 

9 

4 

4 

March   

-45 

-47 

-30. 64 

.35 

17 

7 

7 

3 

April   

54 

-12 

2.5.7 

.09 

21 

8 

1 

May  

68 

25 

23.7 

.22 

25 

4 

2 

2 

June..  

85 

39 

62.76 

.53 

24 

3 

3 

I 

July   

80 

50 

62. 19 

1.95 

11 

10 

10 

10 

Augusts  

75 

57 

59.55 

3.8 

16 

14 

11 

FORT  EGBERT.    John  B.  Clayton,  observer. 


1903. 

August  

September  c  

81 

30 

53.34 

2.97 

13 

3 

15- 

19 

October   

1 

1         ■  " 

"  19  days  in  October. 
bo  days  in  August. 


0  Not  reported. 
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Meteorological  observations — Continued. 

TEIKHIL.   Jo.seph  H.  Embletx)n,  observer. 


Month. 

Temperature. 

Total 

Weather  conditions  (number  of  days). 

Maxi- 
mum. 

Mini- 
mum. 

Daily 
mean. 

precipi- 
tation. 

Clear. 

Partly 
cloudy. 

Cloudy. 

Rain  or 
snow. 

1P04. 

Marcli  

o  p 

46 

58 

o 

-24 
,  10 
16 
28 
28 
25 
11 

o  p 

18.5 
35.35 

Inches. 
0.5 
7.25 
.4 
7.9 
1.53 
'2 

1.21 

17 
9 
12 
15 
7 
12 
12 

3 
3 
1 
4 
3 
3 
2 

11 

18 
18 
11 
21 
16 
16 

xVpril  '•  

May   

2 

June   -   

3 

July  

August   . 

100 
70 

51.5 
40.5 

September  

14 

CHESTOCHENO.    Ray  M.  Martin,  observer. 

m>i. 

April'"   

60 

25 

42.00 

7 

j 

May  I'.  

June  e    

July    

89 
86 
65 

41 
27 
15 

50. 
53.4 
36. 03 

16 
14 
16 

3 
9 
6 

10 
8 

8 

2 
12 
9 

August   

September  

4.01 
2. 01 

TANANA  CROSSING. 

John  A.  Perry,  observer. 

1904. 

May  

June''    

08 

23 

45.2 

0.76 

15 

' 

9 

6 

July   

76 

30 

52.4 

.78 

15 

10 

6 

4 

Axigust  

79 

23 

48.45 

.89 

16 

12 

3 

2 

September  

68 

3 

29.08 

.96 

14 

11 

5 

3 

KETCHEMSTOCK.    Daniel  B.  McCarthy,  observer. 


1904, 

May  

Juiie.  

July  


60 

19 

33.1 

0.81 

5 

26 

70 

27 

48.2 

.83 

4 

24 

76 

27 

51.7 

2.23 

3 

23 

FORT  YUKON.   Leonidas  J.  H.  "Wooden,  observer. 


1903. 

September  

18 
-15 
-41 

-36 

-61 
-55 
-45 
-14 
24 
27 
43 

1.7 
12.8 
2.6 
3.8 

6.9 
9.2 
.8 
4.8 

5 

2.5 
11.9 

October  rf   

40 
12 
26 

_2 

27.3 
36.45 
32.03 

November  

December''  

1904. 

January  /  

Februai-y   

March   

Aprils.   

May''    

73 
83 
82 

45.68 

56.1 

66.5 

June  '  

July  J  

COLDFOOT.    Frank  E.  Howard,  observer. 


20 

-46 

-18.56 

3.5 

17 

12 

11 

41 

-43 

.80 

2.5 

13 

8 
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23 

9 

1904, 

February  ... 

March  _  

April  

May  

June  

July  


n  Maximum  for  26  days  in  April. 
b  7  days  in  April, 
f  Not  reported. 

<*  October  maximum  for  21  days,  minimum  25  days. 
e  December  maximum  for  28  days. 


/  January  maximum  for  10  days. 
a  April  maximum  for  7  days. 

May  maximum  for  23  days. 
'■  Julie  maximum  for  24  days. 
j  July  maximum  for  30  days. 


